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NOVEL USES OF PORPHYRI N COVPOUNDS Fi el d The present
invention relates to new uses of porphyrin conpounds

wa@nag/o1089parti cul ar, the use of such conpoundspETGBR®S/002826

curative or prophylactic treatnent of mcrobial
col oni sation and i nfecti,JNKER8ckground The resi stance
to antibiotics devel oped by an increasing nunber of
m croor gani sns i s recognised to be a worl dwi de health
r
Thepi,rg@?rg é%‘g&g P@lgﬁghlﬁiegegg apnélﬂ% 38 ‘iea(s:% F&ns fo'% auéggaﬂ%ﬁlgof
bindBg Meﬁﬁﬁha rd&spmr oures@n tendoeyain e demrelcwgﬁam pepitide dnker
approaches for killing m croorganisnms is urgently
mo P@E‘ﬁu red. The treatment of microbial infections by
phot odynam ¢ therapy (PDT) represents a val uabl e
recent nethod for eradicating bacteria since it
A grwpobf/ emvethnfe@thesn irefiarrosh te fas icytokinereateyindplveé i it nymbpgm of

st ant ot PDT._ |
avet Yo iRios TRSE SRBT b eiifieicoiicnn: ¥ whs oF Bition
modditionad feile Byimung iy ste G Refubdtio cmeyxe@sv hmeabblisne asPechtest of
that are toxic for a large variet prokaryotic and

growthiand eaveloraent. Cytolanesampdjats fheie ﬁ?lfgcts MAC S PRI PaPEGTeRd at

the é‘?gﬁ{rﬁgé g@&érg%t?ell%e r(% %%n‘?recebtog%% %g S\%ei\(fc r o@péecgepargte

sub 7g101’q‘i§ 4Bype 1 mmlambhyqnet (teH pfaatily3 eesptars mragclmrﬁqtms’e@r by

phot odyn C ts agaj nst pact.er
four, HoURET B Gy oo LS 1 clefingl e et sl
don%pmerﬁéseﬁae S Jdﬁ@éwe@hens&@kaﬂ%%r%&lf(lmé &-t8fminal
199 J. Phot ochem Phot obi ol
part] ZlTh.@@aleaBa@)CyS\m@mfws alsg presendfin Agpe 2 alintarferoarfrwiy)cand Type
I ¢ hotuosen LL Eecloq% agent s exhibit a pronounced
SHot 61“8% & 5 ¢ mi“yyagal nst Gram positive bacteria.
However, such photosensitising agents exert no
appr eci abI e cytotoxic activity against G am negative
It ipkaewn jthat mewy sytokimepdympainbinteragt witht ihelr fagapte iepghiamEa
e
spesifl ie? 5Bt M PR Wb € bR LD ARl binding gites
and &dw affBXQ, bikebfSsiMscr obi ol . Lett. 71: 149- 156 Nitzan et
al, 1992, Photochem Photobiol. 55:89-97). It is
believed that the cellular envel ope of G am negative

For Qﬁ&h ki Ris WhHWH that aN e RRMRLRYoAGH dsfictdisd whthaWotB@tor

am positive bacteria, prevents an efficient

mOIQ(FW}I@I (SgHIRF (QMI@hmaﬂsdP?lsu vagVa&g enal.,ot9%2n Sendssioms et al.,

activ he, cyt ot o e i.ve spe
1998 iRy 4o 500" THE RGP BT P b5 BERpBR pinding sices
on d}ﬁhﬁﬁﬁb@drﬁm@h balding p&Ket ol @GhesulZndredih @ -two receptors.
41: 429-435; Val duga et al 1993, J. Photochem
Sitepest GisiGH mapecus laﬁs a bigheg @fféesy tham sigeht andgecepiyslimeyetipn
is th%Dgl{tqggc&ﬁ?@é Hh {ﬁ%&éx%@ e b‘ih&lﬁﬁv?&ﬁ&t on G IGRE ka8 by
phyrins a ocyani es pronote efficient
recrimttaetttm\f atsemmduéce@tcnm negat Theeexbace! bildralowiaihofithe (HR exists
need, f madi f the natural structure of t he
as tya fipky El O%ﬂV%F%bé’%@RlﬁfPéﬁ%ﬁta@ 04 amino gis- Iiis aﬁfPé‘tf%“EﬁEﬂ’ilal
charf2 Cﬁle?éS@'two RioniiY tha@&c&ée’orﬂﬁc?rmo%m lithothe ’foﬁi%@n of
. Phot ochem Photobiol. B. Biol -164)
the tappeiareonpheat GHReGhloGHRK \/Ietecﬂadnsgwnfca”\lb@ (41R IGFEH l§iHR;I pongplex
hotos nS|t|S|n at critical
is 6ol A PeRRTE St BE R aisnlir hE8ite G eettolfysg o
furtﬁehgséﬁﬁﬁmqﬁe eal.l viability (Merchat et al, 1996, J.
Phot ochem Phot obiol. B. Biol. 35:149- 157). Thus, it
has been reported that Escherichia coli is efficiently
inactivated by visible light after incubation with the
cationic 5,10, 15, 20-tetraki s-(4-
N- et hyl pyri dyl ) - por phi ne { TAMPyP) (Val duga et al .
1999, Bi ochem Bi ophys. Res. Commun. 256: 84-88). The
phototoxic activity of this porphyrin is minly
rredl at ed by the |n'pa| rrrent of the enzym c and
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the gromh of mcrobial agents, such as irradiation
Wi th a photodynam c therapy |ight source or an

wabkdsmassond source. I n other words, the nedi caP€nGB2005/002826

exhibits innate antimcrobial activity, i.e. the
Cytoidies ame mitlf e nid nsgesc b fiénc folrinyret dpeoradrtnane compiraus dpon bmdmg.
t herein %IS intri.nsicall ctlve Such acti, vi

The eteErRIPTe YV HetRo e ioIMPIRN JRRNATID: MtYa e, hgdednons or

het@ﬁé?@ﬂféoﬁs segr RxamBlee Byt Gt‘?n dnlde G dkGAMaNtrith&rid QEceptor-
or attenuafing the growth of m croorgani sns g

hoxalqnetrh@ptqntchmpmhhmertmbmﬁfqmadnmns mmggonéamone dlfferent

ech 5 AR oIeREEHRLt oot S HRBER S Pkt TR i

trirfidr€ 0¥ Qh€) @Bl TBsMEAbRNE tﬁrﬁ@ﬂ@&k&mtorl 1BCEDXROSENFLIPSS or
normal ambient light (i.e. sunli %ht or artificial

TNErdp EnOthergytokings efos @tcarewéﬂmwn Kpe$Briann yetrappsic receptor-

N A
he)daﬁ&slct fbam\;/)\l]?é&em/\lbcmﬁstmﬁe&ﬁ‘ tthfamr}vs'éﬂlbﬂﬁ/\ll mﬁptbfh ﬁioléo&&s’ two
t han ;300 2 ess .t han 40 (o19% ess than 50
transpegpane r@%@tgrﬁaﬂle@demdcw cyteldre molgqules Imgachpase|thars is
a phﬂﬁﬂl 8%h %Iﬁﬂﬁbmhﬁﬁ%lté hap I&QteEYdM 1Qhe tEHE ridd {E)r %ngplex
Advant ageotisly, the me ment 1's expose
and adglmdnahsiteatha@ plagtss@ndirylrelss int dteming Gige chinforthatibowpr recrultmg

exa es 90 -J/cn®, ..l ess than 80 J/cnR, |ess
ot AR Gon PRl bt P L e s e, Tose t han 60 U en2.
Iess than 40 J/cn2, less than 30 J/cnR, |less than 20
J/icn? or less than 10 J/cn2. It will be further
They g p¥te sunsr-damily op cytakings sieiivate gignallingepaghwayshigr celesurvival,

deaﬁ?&#cf:@i?@%l ?@ﬁ t?gt Je 1 ‘;tﬁea %:1 e&)pt%e%w eﬂ{lza&%ﬁ 61%{% 8§)/Irr11§(tr’ﬁt%sm
of Bimjihord Smmdmaﬁblﬂoﬁ.ﬂtan‘dl dcyodefrodl sadsp ITNF hii\sﬁa demonstrated

1‘01ea(1:r§j : Can&#@ncset IsH{ﬁ rgéltes glgef&#psete Iteqqagg)eq,abmc %el?fdlf%grentlatlon
I

corbILT Rt A 34 4TORSE LA, M SHHSGE S

of piﬁlot odBlenand ceaatitd oxysamnvdioaksiloveeer, VINY issalso involved in

The t ic.ele is intended to ..

Pt i By o ST FRFOSE S R G ol eBieghBDe found in

the ?61ﬁfvﬁf1ggbtldolo@i%§ tiRtedial 4epsi6] @R NershShekt ARERELdrbbraMRbRria;
preferably, the metallic elenment is selected from zn

rhepmatpid @ahmm ) alopeciq | qreata/gengralis] |apthme; (qam:gr Grahy’s| dipease;

dla@%s( :gé% tP/) so'({/{)g% an@lé)%éérlrl%{) a!?éﬁp#“éa&c%o’l séllel)ode (del t)oxm

shobk (sylhdromb’h Chéde) path_(ﬁ()glbd )areDfecBgi{lbdd) as Hta:)ltsﬁécmand/or potent1a1
%ém d'.is i ntended to include an el enment having
pat F applisaiensAf @8*%%&% es, such as the ability
to conduct electricity, that are internediate to those
of both netals and non-netals. The term"netalloid
Theebeermpresﬁmmlouﬁcte@l@rhdsiisdhe (cgise ahel rgegemah humed (&éeases for

exa % are ég 8ELd§’SUbSt tuted Wi th one
X P?B ea‘"r’P‘&S% &, SN BHTEY PEH’T% R¥RdroRme: ff‘é’fi ailure;
ostd@?bl@lsﬂs* @sebatRIHs; AbetBt Mblifistd @heeRbediffe!iHdfinardiRiAke;
enent or a netalloid eIenent haV|ng a positive
hypestipiteemins  Sypertensigh]  afaemjfi; c AuteEyMbeRe s@m‘gtqusptle@s bdisease;
m fluoro, OH, OR15
mﬂ:\%ﬂ@? e%ﬁ%{)@e%s i G(% % %#0‘?&1%@%%8 al kenyl , | ower
al kynyl , aralkyl aryl or al karyl as defined above
(wherein aryl and al karyl are nono-substituted). The
compounds of fornulae I and Il conprise at | east one
cationic group. Thus, the conpounds of the invention
may carry a net positive charge, for exanple a charge
of +1, +2, +3, +4, +5, +6 %r nore. In a preferred
enbodi ment, the conpounds carry a net charge of |ess
than +4, for exanple +1, +2 or +3. In a particularly
preferred enbodinent the conpounds carry a net charge

T | o o s s
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hydrogen and X4 and Xlmay be cationic groups, etc. It
w || be appreciated by persons skilled in the art that

w@dasimsnal i someric structural possibilities BET/6€82005/002826

when Z represents nitrogen. Such possibilities are
An ippedadsh el inkiibihthe actien s€ oytekios, tioreexsmpie T, Prrlegin GnTNE.is
a further g)treferred enbodi nent of the first and second
the %@}}g}ét%ﬁ%]r PR8Nt i on, the conpound is substituted
on one or nore of its constituent pyrrole rings. Thus,

Yi, Y2 Y3 and Y4 may be absent or_.indepen e t]
Oneresqam@@e«n&a &) ntaganiisis pgXFSOMING\E 1clé|1sk fqu %Mplecule

n e la r [
oL W, O AR o e
nclh&iﬂ%r f| éaknpld, odereasd k glommeulap diliratical Fate i dueetor aptle@reased

I
effem@m)hecagxggvmg&rli{km%@ducmg %qope g%%@ﬁ%cg&ﬁ%@émcd
effegtklé% eﬁb&%&%&ﬂ V\L‘J.??t BYGh: Clbe Y2 Y2 8N ci508-3¥41 "EYTERBoweer, a

groups, saturated or aromatic. For
congexlamle @f puslation for e:dmsuqnhe apfymityoofdhe megifiadeytiseolecule for
substituted to forman iso-indole group, i.e. Y1, Y2,
HR3 and/or Y4 together with the pyrrole ring to which
they are attached may be cyclic. In an alternative
preferred enbodi nent of the first and _second ago %]
An ofxatple bfveeptdlantin tagorst wsdwﬂasemlrar\’go%@émz Trhch is

t he r nrin _
1ncqmga%a lﬁbifgergfm | ttc, IenPre %%5§8113rf5§f>@§1'ﬁ %}Y}I i & %Orttﬁtﬁ earnd
proﬂ%%’ne fs@([deﬁ@iese H&Qﬂ[r@? 84id Oprotdeeinf artsgonistid Blec pralacispeutagonist

t i nvention, at |east one of. X 3{1]%6@“?
conmnse&a@vpmdﬁ‘é‘@ﬂen (9 s mmanralastay gnisg qC}%ﬁﬂH?‘}W FREESPS @
d o tsidn8 TREMhddGH&D prolacti

gly(\ég? r&%dé %ggotg(%dagg hﬁ%gﬂmﬁgﬁﬁ{exgr essed as og;lg P‘pcrao e
pro@trﬁﬁitﬁs mhﬂhnbitoxOofqirolpd:t;&sneod:m@ acawatm and 250C

Conveniently, the lipophilic noiety is a saturated,

strai ght-chain alkyl group of formula - (CH2)pCH3, or
A n\%ﬁlb@ﬂd)‘f tﬁajaﬁéiﬁlc Atk RO R BRMMIIOF hhwy Beh @eveléfadd onPthe basis of

I's an Integer between 1 and 22, for
bemg(atrm ® b)snmabn TNEnsyniisesispfet epsing yinhibjory ¢yigkingseH-10;

nor e fer bl et
e e S e Ty
of 4N@n§lroégssm&’b@tg ﬂﬁaﬁledpa@deyse (’IIEACIE)S ithéHitees)n iilOnarchlistion of
It wll be appreciated that Xl X2 Tﬁﬁand/or X4 may be
TNE (e atisong sehgjwl@wl*‘ra%epaﬁ Piatibadiss . TR ch al so
conprises a lipophilic noiety. In an alternative
preferred enbodi nent of the first and second aspects
Weoflesttilse polypepitiden ,connpnsng;ftmﬂtlple){ga)(@ beambing(domging of cytokine

l'i pop h|||c nole ant ageous| coppoun d
recepibi it et i e Surdl A oa ap B ob e TR A AR

soluble in water. Preferably, the conmpounds may be

di.ssolved in water to a concentrati on of at | east
Acemyfibg té en aa)cahqzﬂ the itventéers thereis prpvided15pelypeptige CQ@Pnsmg at

ferab th
teaf oy ERrE SRR sddBls SSPREIS (B e, ¥ifrein
theed@ﬁmhse ax%oﬁnlf&/ By a309tife/lihkert §dlerylelthab0@Omprjsek, anl inflexible
nmg/m, 5 my/m, | /Im, 20 ng/m, 50 ng/m or 100
hdngYW%wHCbnvenlently,4the conpounds used in the first
and second aspects of the invention exhi bit selective
toxicity to mcrobial agents. By 'selective' we nean
In i Prefeesipatbsliimentpfehe irvehiiad said polypeptide aotseascan ansggonist of
m cr oor gani sns_ (such .as ba te smas @easts
saif Gyfgking FReEBOTi ) AEERI¥ERSALES WSPMQS@? a@‘”&ls hunan
host cells. Preferably the toxicity of the conmpound to
a target mcroorganismis gt |east two-fold greater
than the toxicity of that conpound to manmalian cells,
nore preferably at |least three-fold, at | east
four-fold, at least five-fold, at |east six-fold, at
| east elght fold ~at Ieast ten- fold at Ieast

r " £ . oy . AR A Y
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may be administered in a single dose or, nore usually,
in divided doses throughout the day.Alternatively
w@tdenimonvent i onal admi ni stration routes knownCT/GBRIV6/002826
art may al so be enpl oyed; for exanple the nmedi cament
as prepared according to the first or second aspects

o

emBbdiXichts, ofStht iveation @e SAIHRAHGE eftEpides QN 3MaYS COME & O, or 10
flavourlng or colouring agents, for i nredi at'e-,
¢

dogamg yeytandem@giays ol | ed-r el ease appl i cati ons. The
nmedi canment nay al so be adm nistered intra-ocularly
(see below), intra-aurally or via intracavernosa

In angtilicfurther prefieradedhbadimett ofathe dheamtior thel pohipsptidteecbmprises
aren&grall for exanpl e, intravenously,

more,ihan 1 dpwaing|in g tandgmazaxy i t oneal Iy, intrat hecal |y,
intraventriculaiiy, intrasternally, intracranially,
intra-muscul arly or subcutaneously (including via an

Preferably, tife fnflemibheddlicd regionspomgrissseat! kehsteane copy of the motif

AR RN S okl T bt PRl Bt ke g e
corftprises T ddpResasfUBe UioSOE WAIAKD Wh GRe TERSIEBPHR! PeidBSinker

subst ances, for exanmple, enough salts or glucose to
mofggkle beie axdnditlehy thegneamentol additionsd at leTsona quennuasid.
solutions should be suitably buffered (preferably to a
pH of from3 to 9), if necessary. The preparation of
A ‘Hundtiahdlevapiantsris erhakerf rﬁﬁlﬁtﬂlﬁtﬂaﬂﬂﬁy diffierin abreid h&d sequence by
conditions. is reg@_ y ac onplls ed by standard o
°%?th%&<§8€&%“8&an1 Htﬂn&d’é tiga putithad priaing sybstangialy p ppliggl or
nor- Heltcaf—‘ c@ﬁformgt%ﬂmAﬁ%h% Tefettbd akign JE Ofre RROENHEE Alary from a
.adm ni stration includé ‘aqueous and non-aqueous Sterile
refftrﬂt]lcec BN aelldusq:q:mnscwwoyctonﬂayatwnammo antd sobstiddiohs, Such

.ers bac ) s and sol ut es, whi ch render t
subplt e AR LBt SRERIE BV PR BRIt B S G of ke
chak Redritiedt ThéifellaaiR0 uon- ARG NisBBIe oS ta8lds! §re considered

suspensi ons whi ch nmay include suspendi ng agents and

consFv elfkerTeplgeammit Simifd 2 @tanmﬁ,aﬁennwndﬁlveb@nprtée@mea acid

and &g#ﬂ d{: agﬁ)is% Qgspap% d‘{é arféilo @Stagﬁlgﬁ ﬁjagr% nelneszlgsrl & éﬁ(ﬂﬁ]ﬁ%dme e)

1soIﬁau<BEz e}eﬂibine,d r(ld:thmﬁhllel s d)alifi© nahidt if)0 phesfbliahing t@Bkive and
ad itiaqn of th sterile liqujdcarrier, for exanple

thRt%R stiaghly e red apresing @Fvﬂ BROstfutiogs fka, substantially
mal%@sfﬁ%%%%%ﬁ 1h@éx‘?t91€:'h€1‘iba§f?xb\1§ and suspensi ons may
be prepared fromsteril o anules and tablets

of the kind previously descrlbed The medi cament nma}’
al so be adm ni stered by the ocular route, particularly
In 4 it BREGRG GhERRSES dHthd Hﬁ«e&y&l thEankglproMBf@ Sntpifes at
t he conmpounds can be fornul ated as m cronise
least ggpB n&@n@mh@;llc@aj@g)mc pH adj usted, sterile saline,
or, preferably, as solutions in isotonic, pH adjusted,
sterile saline, optionally in conbination with a
Whﬂﬁt&ﬁ@pr‘b&tsidﬁeof&hlél fRgible RAQANEAbK AIHiktANS HephEf -separation of

Al ternativel they may be fornulated in an oi ntnent
the dorapingas yﬁ‘étqf%%ﬁmﬁe ﬁaerpr%tlen ptmﬂgxlbb@ondlebeﬂp@gm enables
asin t I e f or |on in
the dor] &E%g)ncgfee%%t?ﬁtt@th%% r{x(ﬁl?\é%teg(&f] glgy St gte reee orﬂs&
veterinary surgeon will determ ne the d05|ng reglnen
and route of adm nistration which will be nost
appropriate for a particular animal. In a preferred
enbodi ment of the first and second aspects of the
i nvention, the nmedicanment is for oral or parentera
adm ni stration. Thus, the gedicanents are preferably
for treating system c mcrbobial infections. The
nmedi canments may be stored in any suitable container or
vessel known in the art. It will be appreciated by
persons skllled in the art that the contalner or

Y
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or extremties following trauma. As a rule, intact
skin is resistant to inpetiginazation. The clinical

w@e@somsat i on of i npetigo evolves in an order | pCct/aski06/002826

froma small vesicle or pustule, which progresses into

Tn oP® BRYo&ieatlbLthe GhiventiOfl a BleRiblenon-Rdicans givalaldcytedrat or near
less than 2 cmin dianeter. Lesions tend to, dry

the |a@av¢1tﬂjmﬂmai eenst it henpentisiat liskeramalesyle; oﬁhefelz)ésiﬂ!ﬂ%n&r the
Ly t YERE R the peptid
orichf3if oL A Byl dorF AR g HREE Komi LUETER the peptide
lmkaﬁﬁSEaneufhmmkmﬁeﬂtbqgm&péa@ﬁﬁ to contlguous and
di stal areas through the inoculation of other wound
fromscratching. Site of bacteria Nonbullous inpetigo

Ina Iﬁlf'tﬁ‘erséﬁ%dé\%xgﬁtaclf thd frﬁ/@ﬁtﬁﬁpﬁﬁ FexBie RERREWLPLRRHA located at

ection [ ocalised to the subcorneal S us
or nb:&rthatdrbd))tbd tetringliend ©f theemmldet hxy&@r myflecubee thekehy i@@@ng the
. t
oricpigfiph f6 GerbeE SBRAl BHRY Hihe rRLREY ERyind BRihEgedfhe

llnkl':’ﬂﬁgfecﬁ@h[g@ld'twn tg%%gdé&cl}scép@(ﬁ Once the bacteria
invade a break in the skin, they begin to nultiply.

The hlstopathology is that of an extremely superficial
n.a
Ina SR‘E fgr]‘t 0 Segb (c:hen(tgélir:léI l{é%n\te]ﬂﬁgx? 38}2{?;?%2—2@{0&%%&6&@ 1Rated
at oY @ShCORUSHiHb &nt Shé Gﬁnbﬁldyl terihali endngf the fpeptidec Abkteermalecule,

coccij , ether with bri s of pol r phonycl ear
therP'@UR]éR}Wléghf‘aﬁﬂeféﬁi‘H’e?fn‘gF baingsd Of’i‘-ﬂ%{% H%sp 3 the prajng and

carﬂéﬁgfateml indh larﬂlf 5%% ?I oﬂtﬁ@?éﬂtf?{@ 11nk¥1a§1‘6!€c§fe ifdirkRtisd kP their

on of "pol ynor phonucl ear

aghauhﬁembes (Andrews' diseases of the skin, supra., p
.312-4). (b) Bullous inpetigo Type of bacteria Bul | ous
inpetigo is caused primarily by strains of

Pref%;a@ywﬁe%@ﬁmésn@tﬁ&lum MBiof s N6 £djgochOkd at least biexbNthe

ck et ah, 1997, Dermatologic Cinics 15(2):

bmdang C@)nalﬁpy pfeve@f mgtsu peeferBbly| Bastlprblet nepohglical region forms a
istolo eri r | eavage

junc o8 beLv¥ 1¥1d t%ﬁran%o gndstﬁéj n@%ﬁ% (ﬁ %ﬁ@ 1812 { s
n1grat|ng through the epldernls and accunulatlng

betmeen@granular and stratun1corneunlsk|nk@éers h
Evegmorg pirfershpetbeiinilenible hglisal egian sommptises aplead one capy phihe
moth; M Y EX UFARMEA R B el 1ﬁﬁ&!1ﬂe bighliRfc AR BRiSExtendable by
I ons mnth surroundi ng erythema are characteristic
1nczeisnigmhs nanbeosfirepdatd offthis tA(BAAAI  Aemotifonl y t he
remmants of ruptured bullae are seen at the tine of
presentation. The separation of the epidernm s is due
In aggeﬁﬁeﬁ XR1p8YintenP 60 HeGRebnBYn, St MAAY IATE AAES), AURGHSIs less than
tes of bacteria Bullous inpetigo is a superficial
10 mmwmmareﬁe@w isdessttheatS espiasr Evemmaredprpigsably still x is
at h.t tun1corneun1(see figure 1). Bullous
Sel%ﬁgg".‘]@& ??% Ca%Fed due to exfoliative toxin
produced by sone Staphyl ococcus aureus attached to

stratum corneumcells. Atopic dermatjti.s gag% Ato
In agueiered emdodigeng of]glﬁégvegp% therears lexihle 5o F@ms Jetween

the gg%ilec Ji'gﬁtx%/lﬁ:?lr]ﬂ{nlﬁegyﬁcﬁﬁ'e '?31&(@:%55&1@93 'b@lt A d blifdYe B&88ns are

exures | ehi nd the knees, in
direbtiplihkedfbyt the irfldadhis alphs halicsl limkeck, and eyel i ds.
Infection of the rash is common, and causes further
inflannation and itch. Eczema typically manifests in
In ELE ?‘dlﬁl@ﬂpg; AR indBR{oAXdaB bRl D88 Shs RAd 1iBRISbyY a
ve t elr Irst outbreak by 1 year and 90% by 5
linkyregamslecln s ensisiingatf epirdledidgrapha hedixi. n adol escence or
| ater is uncommon and shoul d pronpt consideration of
anot her di agnosis. Di sease manifestations vary wth
age. Type of bacteria Bacte?ia and their superantigens
contribute to the pathogenesis of AD. Staphyl ococcus
aureus col oni ses the skin of 90% of AD patients
(chronlc eczenatous IeS|ons) and onIy 596of non- atoplc

- — A o o - . I L ~
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i nfection. The classic signs and synptons of infection
i ncl ude | ocal redness, pain and swelling, fever and

waebangesdi n t he amount and character of wound BPXIIGBR@S/002826

Lung i nfections The nedi canents of the invention are
In @lpsefeised tmbbéinfent of tgaivegtieh pddl itefitalNinkiengna@ecule links the
i nfectiqus disease of the lung. Lung infection can
carlpxyliterinys af WaF i inding dogaen gyithyfhey E]Pateé‘f‘?&“@p%t‘z p ggcond
Y all Liacl ude Mycobacterium tubercul osis
mn*?gggwgﬁfosis), Pseudononas (primary cause of death of
cystic fibrosis patients), Streptococcus,

f a | ococc neunoni ae,, Kl ehsiella, Toxopl asna '
In Bise QGRS i S FEARa el b ARTEr i3 SRNOR abpen fhe C-
ter{inhUBelt 6 B¢hB Fird Nt BROFowdL Rt dnd tRENIREAMAI hERNBT the second

parasites). Aspathogens of the lung are increasingly
cytokiné snadetule, othg$ asgidlyalinking ithe dwpccxtplgpadiinding domains in a

hot am c. t herapy. offer . alterpati hod £ o
sob QAR T FichBBREN o il s P0Gt e B Lfror
N-tetimihileandrpesnhélizal Cag@rbigalaiioni Bdrd refrst @ytoRiel donghih Andl the
vari ety of ways. For exanple the conpound. can be
shogicprerielea Mderiynal Hegipa Spie &t egnd eytgkine (i.q residues 182-150
LNt & a- : bt i al by or :
o ACEGREHE e 15 I POIAPLIEin g8 e g o o
of rahd&sih coiFusrfe@inationdifienthic dherminal etk ((emeampldhelité in Figure

i nvention are al uitable for 1h yrative. and/ or
BYindhn{rsaeyiping radbrit hed iRt g o second
cwgﬂﬁgctions, bact eraem a (bl ood infection),

periodontitis and other dental infections, treatnent
of tooth decay and agai nst plaque, urinary tract

i BPSESL SR ot Bk LR ST b an o

alterdtf &t Bthe iYRASIn 61, 2C3,140956, 7 By Dot 10 additériadagino acids, or
stomach ul cers (caused by Heliobacter pylori)

by thardstetiporE Lok Jodr & &i7t 8sY antPd aRing agidsrte prodyes modecpleg with
. L R . it ES . .
novellp8BhoBlbor LT drlechRNL HRGHHIEL AJ4MR oPl Bl fino acid
wilpprodectuse sddidnch] belatier trarsiasion af tlec ko dSuiinablyeapproximately
-veterinary appl.ications include the curative apd/or o
L5 ermr%meéotta%%?ﬁ@ﬁtmsfdomw-%Sﬁ%@ﬂl%% %OHB*SEOO-
ek ahewli st BAAQRE - f BSRRGES b
Tw%?ﬂ?ﬁglinvéﬁ?%gﬁh%rggﬁégétﬁe fo|F§§F§8§a%f?sfée of a§ 4
addatompdin A A sA Ads &A b dE ABdvearid EAAd Kpsegpenrcas.i on of a
nmedi canent for the curative and/or prophylactic
treatment of a dermatol ogical infection; (ii) Use of a
In §ORMRAI PrefsirddesnbbdifRneBOVEe iifvchiién e Batdhg AdnRinsaof the
medi canent for the curative and/or prophylactic
polypeptideramstthofamerorisimiattp 6achofthethe | ungs; (iii) Use of a
conmpound as descri bed above in the preparation of a
medi canment for the curative and/or proprrylactic
In §tile dtuttiesdt erffoddmeitsngd thafiaeérntion thndjodypeptidell coatpris¢d ¥inding
nmet hod faor treating a patient in need _of treatnent .
domgrag 0l yARKINGs; S@}eemigfronag&qsm% ReSisting @Bt g‘e@mﬁgl%n;
I o - Cyi Ve, 1y V }
e A ) B g e o e
10, dLskt1i, md p35 whibwitit at {12t Hs 13nkl-bd;cgratvilatyta coloniyt stimulatthg

% thod for treatjng a, patient in need qf o
facf (GG SR O T OISR Sl SR (B g iy
neufSHpRicStagbt PONTE); thRIGRIPhENCR 15 90NRENE iABIbHSSChEBE (LIF),;

above, wherein the nethod conprises a first treatnent
phase during which the conpound is not irradiated with
a stinmulus which activates antimcrobial activity,

foll owed by a second treatnent phase when the conpound
is irradiated with a stinufus which activates
antimcrobial activity (such as ultrasound and/ or
light). Preferably, the first treatnent phase |asts at
| east 10 mi nutes, for exanple at |east 20 m nutes, 30

. oy e~ . s




10

15

20

25

30

material is dissolved in the m nimum vol une of
nmet hanol and the solution is passed through a short
wa@edoanmsfB3. 5 x 20 cm of ani on exchange resin PCT/GB2005/002826
(Anberl ite | RA 400 chloride form. The recovered
I e
ot Bl g, R0 Sffesl JENCATGE TR ASERTHRRE e
Tl@gsgnm@m(pgands H) , 3 25 3.35 (bs, 36 H), 3.65- 3.75
(bs, 8 H, 435 (m 8 H, 7.30, 810 (2 x d, 3J 8.5
Hz, 16 H, 8.80- 9.00 (bs, 8 H. COWPOUND 2
1P ;?tr?tflersrecgr%dg%gfns)@ﬁy ot WFIQ yIlv)len%gn (&-dndemyl QP(ihepH@rﬁéﬁns
O a VI gorous irred suspension of
co&pﬁ&sh%r&xﬂmtmimakdzBm(iﬂagrdbmrroxyphenyl) porrhyrin (400
ng, 0.59 mmol) and K2CB (1.0 g, 7.1 mml) in DVF (75
m.), a solution of 1-bronoundecane (0.1 ni, 0.45 mmol)
In lari}u% Rg&%é@-émﬁcﬁhrﬂgﬂ%q e iAPMRE sald p@@ﬁ)@pﬁi&g ¢dgpradds at least
e mxture is stirred at the sane
twb emdﬁrgaidm&nsqurgrdw& Hormeiid, er ageavopthdbrmgner variaptat i on of
K2C3B and renoval under reduced pressure of DVF, the
resi due obtained is dissolved in dichloronmethane (200

M&itied WIS NEFiaMbs t dbe WBE@Ssed 38168 MLB4RNSBSE hBatsB hitopbrated by
dried (Na2SO4). The solvent is evaporated under

reﬁemdcme('fhp meadifieasionrid GHds pbypiusteobend ske 2 Rnding siey edhe
5;
mifieoPo Ao A ERCa e TR golils aC s SR By for OHR

coftiparei ltd &al e Oer Thesé @ﬂodlﬂdftEGﬁoﬂnUMnules a@l aﬂtagdruwst there is
t ol uene fol |l owed t ol uene: eth cetate a}HbX

alspaisglosgrriof site 3 é‘éq(gfé‘dmﬁﬁsc et Eﬁsug ét gl%eef’rgﬁﬂ%ﬂ/(’f ntagonists.

Fu?ﬂll@péya éa'legnrbé" Yl%fH tof Gﬁ%ﬁt%e@@)@%@tﬁhéﬁfﬁnﬁt JECIORS site

drie vacuum e product 1s obtained as
1 z&e vlisoloeéd wdJ$ 6 85#—}0]&NRJS dJGO(l,QOI),WS 6B24d &1 dh é)057(2995and UsS

61%%56;33%01]174'2? WE'ZchDa?e c%@cl)iag%l?lﬁ rse?%énrgf._ éfq_cﬁ%daél%pﬁs &) sﬁt%l’ry()ﬂé also
de%%]beé‘] Eétlb'{?lar gmh')o':_’a&d %@SI&IQB’ G330 8n 1GHzZwhidh Mhen7m88ified to

8.15 (m 8 H, 8.80-9.10 (m
e1tﬂer|-®rgm€©,\/l3@ﬂﬁ[1r3ptophan tyrosme phenylalanine, or glutamic acid creates a

Tri net hyl anmoni o- propyl 0x3" ) - phenyl
Glﬁnfgec(ugewﬁfha%t%%qrﬁ%ypﬁ% ‘Ts) porphyrin trichloride To a
vi gorousl y-stirred suspensi on of Conpound 2 (100 ng,
0.12 mmol ) and K2CO3_ (230
Inmu) co-pegbing eppdigaidgn WIQ0307 &Egﬁrwblyh js W?lﬁ@%ﬁ%%ﬂ?% we
L)1 [
gt 8 dod o £ Do ol BBt bl P e ab on
redepfor btiVation AfTher GHemtuat is diset véa D[ﬂléxmmmker éal theexktracellular
pressure, the residue obtained is di.sso t# laved
dosisith ghdie g Wil pogmener TereRipTe d D PITGHS £° 8P<5 hows.delay
re |sithilart cHiRbREBbEDeptide
e R R s R e i e
buit smd{ uanadﬂmblle ac partielha dlegibiee dinkerols: 2lsmpdthin e sq0peb<3f the
. vol r .evaporation of the solvent fromthe
m‘é‘?nlﬁlﬁf‘é‘erl? FCI?Sgauced pressure, the residue obtained is
purified by chromatography on a colum (2.5 x 40 cm
of Sephadex LH 20 eluting with n-butanol:water; acetic
Inaimadel(n'BtME: prefemed enibodingmp ef thehaveayion agid @plypeptisiepomprises at
the s ent, from riate (of the eluate
16%%98@5%@8"8?@53%?@ %%raperfoiagﬁ}ékro fined is
di ssolved in nethanol (5 nL) and the solution is
passed t hrough a short colum (3.5 x 20 cm of anion
exchange resin (Anberlite | RA 400, chloride form. The
final product is obtained as the trichloride salt,
after renoval of solvent and drying under high vacuum
as a violet solid. 1HNVR dH (300M#z, CD30D): 0.80
(t, 33 7.5 Hz, 3 H, 1.15-1745 (m 16 H), 1.50-1.60
(bs, 2 H, 2.25-2.45 (bs, 6 H5 3.25-3.35 (bs, 27 H),
3.75-3.85 (bs, , 6 H, 4.18 (t, 3J 7.5 Hz, 2 H),
440445(bs 6H), 720740 795 815(2xm 16

NSNS N NN ' N R B~ IR IS
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through a pad of silica gel (depth 2 cm supported on

a steel frit (dianeter 3.5 cn). After washing with
woredohansbl (ca. IL) the pad is eluted w th acetPCT/GB2005/002826

aci d: net hanol : water (3:2:1, by vol.). After

Ieva pe¢fatred rentodihiént SOf \ﬂ‘i‘entm\fe'hﬁ&‘ltﬁﬁi Rtdlhamh f\/ﬁﬁ&{t' Pilypeptide

t he raw product obtained is dissolved in nethano %p
CREPrisfidmpERIne sl 1iueiee orheraysaigiynion agidsehueme észméd»ﬁed at

ggtgnga f RGP 20 eluting with

p 1ut ano% vvatkgl?]ﬂace I'c acid (4:5:1, by vol., upper

phase) The solvents are renoved under reduced
I‘gress#edfrogn(gg_%roprl te fractions, the residue

Bt RiCHaTPd; emBpdiaisnt, af th, inentom Spid( moghficatiory is 18 amino acid

s@tititioR PreferAA §A8d stttakQh ré}al%@:@ Etglthﬁleuc{HIn& g(élg r&si®® with an

cm). of ani on exchange resin e |IRA 4
AREHNBY iAUNe cicid) residugi é?r@ifetdbly palddmothﬁastlcm \irtheet coamprisds the

t,in0 1H NIVR dH (30
RN TR 16Ty gy PO Py g i i
CH2NCH2 (16H) are |nthe area300340 as a part of
he nuIthIet covered by the solvent signals, 4.15 (t,

Irh altggnative eglbg%mept ggth(c:dnve,g_lﬁon g hinding demains o t}@a)o(lypeptlde

mféldlémla?téeé%)otﬁeﬁ 05 (d, 4H5 3J = 7.5 Hz) 5 9.54 (d,
10. 45 (S52H) COVPOUND 10 5, 1

5b|s{4(3 )

y ni ony phyrin
o B oP LPH LB e BBt st biaing
deriath khat fs ApSAHNhermtdMe biRfn i
OO nL aut %?I ave. After ad%‘llk%nll%]ﬁ agdfiglgﬁoﬁgtbhy %}a&nﬁnthatls
a piplagtip bindingdamainure is stirred at 500C for 16 h.
After evaporation of the solvent, the residue obtained
is dissolved in nethanol (5 nl) and the solution is
Prieferabdy esdidt polgpepitida qoasistef ofS |greathgedrmiode Mikdidg @8nain and a
\Rﬁgﬁﬁ?h ?1 ({2{) a.steel frit (diameter 3.5 cn). After
PR DABEIOM A hanol  (ca. IL) the pad is eluted with
acetic acid:nethanol: water (3:2:1, by vol.). After

evaporation of the solvent from appropriate fractions,
Int ealtemytiviel prefisrel enelepdirsentiod $lod neention saik prdpedpti(s cﬁﬂn))rlses a

RN R K,
biadigg d@m@lﬁltﬁlat (#ta ﬁlolhﬁeh)préﬂ@&tm biH@RgHoRARSE) . TWo

fractions areobtained, the flrst-eluting of which is
the desired product. The sol vent |s renoved under

: e ed is .. .. .

P 1 PP R R PR R Rl giping domain
ang ags@tifi¢chprolagtin hinglivgy donezdh.urm (3 5 x 20 cm) of anion
exchange resin (Anberlite I RA 400, chloride form.

After evaporation of the solvent under reduced
In pr S8 feiie@ enttdeirh&@s tUke irﬁ/eﬁt‘icﬁlaga%j it A dBH R0 Bbrmone l%mdmg

i ethyl ether and dried under high vacuumto give
OWBU ERIBPIASSS amvarmmetacsbsusbstltnmmvw amnon@ @omaﬁ:@mﬁj)e 120.

Pty ilitahn, 14" Wi tgh B apyne 180 500f (i acid
sechlecS froriz thé3 grlbup SeddBistifg S6F (aZgiing, Iysiné- Ety?l%phﬁy Hiyrosine,
.. Al ter native synthesis routerfor
ﬁ%’ﬂﬂh‘?}l 0161"@%9 42 (1 0Ong, 0.2m\wbl; see below) is
d| ssol ved and pot assi um car bonat e (230rrg Urvbl) is
suspended in DVF (301L) and to the vigorously-stirred
In @ipreferred iembadiienht af siod intvientionofaid nddifuaeps 09 WHe) substitution of

ammoni um br.om de (350ng, 1.3mVbl) in DWF
gly(:glﬁﬂ?bay %Elng{eag@ﬁ?:aﬂgf‘?s ®30 mins. The mixture is
heated for 15h. DMF is renoved by rotary evaporation
and the residue obtained i% di ssol ved i n net hanol and
the solution is filtered tRrough a pad of silica gel
(depth 2 cm supported on a steel frit (diameter 3.5
cm. After washing with nmethanol (ca. IL) the pad is
eI uted wi th acetlc aC|d rrethanol wat er (3: 2 1 by

AL + o oy Y " I T r
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H, 4.25 (t, 3 7.5 Hz, 2 H), 4.40-4.45 (bs, 6 H).
7.25-7.40, 8.10-8.20 (m 16 H5 8.80-9.10 (bs, 8 H).
waoMeOUNEDy 17 5-[ 4- (3 - Hydr oxy- phenyl)] PCT/GB2005/002826
- 15- (3- undecyl oxy- phenyl ) - por phyri n
5 15- bi s-(3- Hydroxy phenyl) - porphyrin (Wehe, A,
nenko, E. Senge, M O and Roeder, B. Journal
{%&F‘bﬂ erred %lﬁboqwmtehta@fo@y amqnégn said7gedified pralaoin) blndmg
dO(’I&ﬁl H&in et 4 rgﬁ%’llfgati&l %I\é%?é&)? &Balé ardif8tior s the

s susp
substgmirqmu of \glystnier ﬂéﬁ Wiithx tat r£g1&1n8 Oeirnhtnb O?[bld)fremdue Preferably said

cane
g OR i X Font oo Geleiph o S5 5tohd Dl 1nd 3 rdareino
temﬁndlaﬁﬁlaﬂa@argsnﬁltes_tenperature for 1 h . After renoval
by filtration O K2CO3, DMF is renoved under high
vacuum The residue obtained is purified by colum

In ﬁl?ﬁr‘ﬁfg? gexlgtg&;gmg§$ﬁﬁgn§%ﬂe a%né,grftio@(sfd %C(ijFB 1d$ furghqg g%)auses
a lfgaact lblrmlmg Sommhlcefcat edolansiredepted M}Q@&%M rééaﬁtuﬂm 4 %rowth

ive the uct H- NVR: dH (300Mz
ho&porg) recpt 1::’ tgrmatiye prg?ex;cﬁd egpbpgmlengg)f(fh‘e lj_wem])on said

feolspt%@s(a@ro?acf‘ﬂrec@pt%p (quint, 3J 7.5 Hz, 2 H, 4.05 (t,

.85-6.90, 7.20-7.25, 7.35-7.45,
750765 775780(5xm 8 H, 8.85, 8.95 9.10,

.3/4.9 Hz., 4 x 2 | 10.15. (s, 2 .H). ,
In %&%g‘%ﬁfﬁéﬁl‘g"dg% O%P%e PF?‘E‘O(’@E‘%%Z‘B&%?H)&H&%H}%I@ fiay He linked
to said dﬁomebynd@ﬁgedmhmnn@rdmﬁwet Borﬁpﬂm&g OXYARRGRE deBY Hexible
hlgia , 14.8 nraol, 3 eqv.) and
© H@S&ﬂnoxybenzal dehyde (1.35 g, 4 9 mol, 1 eqv.) are
di ssolved in a mxture of acetic acid (145 m.) and
ni trobenzene (98 nlL, 960 mmol) and heated to 1200C.
Aceyding| ® (a]fuﬁﬁemspew 06 thﬂTﬁxlvenﬁore(ﬂféeré ik %%(gga? al ﬁlllcﬁas acid
arti xture is stirred at or :
mo%f P%FQ%SB?(?‘%‘?Q atp8g}ﬂ°86tff{eta€ﬁ%€‘|n§tt% the neitigBnt s are
renmoved in vacuo at 500C. The product is isolated by
chromat ography on a colum (500 g) of silica using
In ¢ prefemed smbediment of Theeinyessianeshich nudleict acids nuitcalenisca asctor
d m.the colum and is
¢ aﬁ) %I:réo){%gﬁsglé)??fﬁggpo@g 1d§ smal ler (200 g) silica
coulmMm eluted with toluene. The product is obtained as
a violet soli.d a r evaporation of the solvent.
Typ_ll_ffqzﬁmwpl@e qﬂlpp %1Wes @g@rgylsmn@f 61;41n§q1‘1ptlgn lgontpql sgq@nces (promoter

seqﬁﬁl):esgoth%m%dﬂa?é &éﬁ/tﬁ'sﬁe s e01 o, (réﬂﬁ)éx a'l)hgg%p%éno?e%ﬁqtlences may be

cellélssge Sp@“.ﬁ@r@dﬂﬁbl(emr cdnst-i)u,th 51-8.70 (m 4 H) COVPOUND

19 5-{3-[bis-(2-D ethylam no-ethyl)-am nopro

ryl oxy] - phenyl] -15-(3- undecyl oxy-phenyl }-porphyrin
Profao e atdard fecopMiséWiter) af® For iR kdkd of Hrts Ah¥Gd

- ST ,N- tet ?Iget hyl di et’hyl eneszt riam ne§ esVYgé %IN‘{hg features
whiph arPI-HF:‘Q‘P@S’*qﬂD/ exaveple palynEshanee elanats are euf a&tlng oucteic acid sequences

r \V te on of t

och TRE i Sleotor BBl 8, SRR T B64ef cofrbe found 3 00
geng Eﬂlrbl)ceaarchvteh ¢ocaodduihiintforis sexaedtes aid bfe thede®dre pdsitios thdependent).
Enh % a’l"‘e organi c h‘%ge is dried (Na2SO4) and

ABRELHOFIL I WAtFare e giic\PA&aseripteR offhet 206 tp gvhich the enhancer is
link8d "Hnhh:edr B¥tiG

el T B0, R pEi D i S e utifhiors B enfiaes) ha
havg dqep@\/@)@“my ton - hind aspecifieslhy Ito ammbm'ee elémbﬁl‘shﬂlheahinﬂﬁlg/actlvny of

10:.10: y ecti.on of, appropria
mantch RPN shiok dBeinlirs AOH VIREECRGRY FRapcod Davia S Latcha,

pressure, pure product is obtained b3 treatnment of the

residue wth diethyl et her9 nmet hanol . 1H NVR dH

(300Mz, CDCI3) : 0.80 (t, 3 7.5 Hz, 3 H, 0.9 (t, 3J

7.5 Hz5 12 H)5 1.20-1.40 (m 14 H), 1.45 (quint, V7.5

Hz, 2 H),1.80 (quint, 3 7.5 Hz 2 H)5 1.95 (quint, 3J

7.5 Hz 2 H,2.40-2.60 (m 16 H)5 65 (t 3 7.5 Hz5 2

~N ] - - LL ™ o~ 1
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pressure, the residue is dissolved in nmethanol (5 m)

and applied to a pad (3 cm deep) of silica gel which
wo soosasised wit h net hanol (500 m)foll owed by aPet/iGB2005/002826

aci d: met hanol : water (3:2:1 by vol.). After evaporation
AcedentihePress ILEhtSaIlhEiqgeﬁsiidm&pstimﬂtcb fai ;inbyr ¢Oknvironmental cues that

1nc§.hdr§o togringpnéqt%# g?bowg: 2(k ﬁG%c\gg%)ngn\g#&fn%q%s effectors (e.g.
hedd)/r i di ne: acetic aci d (1:1 by vol.). The second

fraction eluted is collected and drled under vacuum
The residue is dissolved in nethanol (2 m) and

Prc{i}l’tljtfté'f ﬁg d&ﬁ’ a%&érg%mfe%gr %ﬁ%ﬁé Tg?u (0 anH?ﬂ\IA?pb ?P{rﬁ(eréﬁ% 1ﬁﬂ?atlon selection

(RES() eéqtmna!snﬂatvﬁamﬁron(ﬂ'} sdledt dyitevatl transerippien ipitiader). Thabd sgquences also
val 8 0 ent under reduc?d pressure, the, residue
?fn@lé t TUnCHOR iy ab aCNWestﬁaé’é?IFR}%Wmmn selectlon by
RNAFbIGALRSe.t he product is contan1nated wth a smal
proportion of elimnation products. COVPOUND 26
5J0, 15-tri s- [4 (3 Di enyl am no- propyloxy) phenyl]-20-(4

Adﬁ%g (ij(}en%yl ox%fx?clmﬂ%/ d?’}éﬂs hyéii gﬁlgﬁ{{ﬁ grﬂqr]ﬁ%‘s (a%lggqlbqg%orngdu%qeplication
seqlbge® Whixh Both ﬁi@ﬂﬁhﬂdtﬂ@e fantenattedthd ickedr ia tigOEkatydBic or prokaryotic
reaction mxture is stirred at roomterrperaturefor 8

celly VERWTs) Bt e makiteingd mifenomequshitase referred tp. aspRisompkyastass.

is washed with water (4 x 50 m) and, after drying the

conmbi ned organi ¢ phases (Na2SO4), evaporation of
Adspjhl\immwlaéﬁ facdgate thesiptessiontifolectios eparded igenkshiyclude the provision of

chr.omat a n,a col X silic ..
e PR GO HPBROPELENAE (§oRosEn)ioaet dEhfFonarovision of
intdrhd] &{HA¥bma Bhite sitdOURES) thvhs ﬁi?x)étlé/rp{o ﬁlﬁxﬂﬁﬁ%&lﬁ?&%loﬁr(ﬁ vector encoded
conbi ned asappropriate, the solvent evaporated under

genes anenasd jn bistsroaicancnultreistrenic ¢uprestiomepssaiger hi gh
vacuum Treatnment w th di chl oronet hane : nhexane
affords pure product. 1H NVR dH (300N+h CDA 3)
Th@se %aﬁthtlor&.]arz WelHknown ki ,thel a5 Thre 1é3a|'§ign1ﬁc321@-aino4iﬁt of published
1.55 (quint, 3J 7.5 Hz, 2 , 2.15 ui nt,
htegajur? vgth_ﬁqugt Fq) expzes;@n(v&&tiohfzonstrugtgo qqgom@np.]}t NA techniques in

gen%ra:l-SPlgas%%eé n$_|) 95%_ gt %‘1 (%%84()%\40%\}%& glcg%lg%%%? Pénra?ogy %I@mal, Cold

Spr?hg95&®066 [(ahwraibrjd) Col@dﬂ?@gl\ﬂh@@'% N%-dpid srefeBences therein; Marston, F

15 YO R GRE obaigtiag A il B oat VB it Bt G Ui DA

Clo(ﬂlr%h IFovoAREbRN et 618@:uﬂ’eﬁt P'I@ﬁﬁ:blsalﬁ MbREeMaA BRI R Totn BBfley & Sons,
6 IMin dlchloronethane) i s added dropMAse at

hmivﬁM@C and the mixture is stirred for 1 h. The mixture
Is warmed to roomtenperature and stirred overnight
then cooled to -10 OC and hydrol ysed by addition of 2

Tt wilt b¥apsdre U6 bRPsiinéd inNBEPBhat theWeciods ﬁfégﬁﬁnéjior the Hv)éntti&x could be
neutralisation. The mxture is stirred for a further

geng themapyAfectars.r Gemevtierapy vhE$IS@ratybically viraldtaseth Aamambdr of viruses are

oro t hane the resi due gbtain
conf Y nEH sy 2EGr Bl B oty BieRES L P dignbipmloyed vectors
mclawtmagnlymmhlyd infdti e RBYdenR. ofdoRrenieloBYRI DNA 288 VRRI virnses,
from appropriate conbined fractions and drying under
preferabhly \ageastash tirean phasyleviridiae, oparspyiediaas picojnyiiagiae, herpesveridiae,

H )

pox %g, (%c??!' %ﬁ?%’ Q%Q%ﬁv%eg_ 1Ch4161§%1<?n 51e t%?ﬁ_l)n‘?aylglé(g)b’e employed
whilmex@oitladvant&2o (g elements 3J eachbofHhe parehl) yecRorgbofetien(See e.g., Feng,

3 7.5 Hz, 2 H5 5.00 (t, 3J 7.5 Hz, 2 H), 7.15-7.25,

7.50-7.60, 7.80-7.90 (3x m 8 H), 8.95-9.00,

9.20-9.25, 9.50-9.60 (3 x m 8 H, 10.15 (s, IH).

COVPOUND 28 10

5,15-bi s-[ 3-(3-Trinmet hyl annmmoni o- pr opyl ox) 0- ph. enyl ] -1

0- undecyl por phyrin dichloride To a sol ution of

Compound 27 (50 ng, 0.08 mmol) in DMF (20 nlL) under an

argon atnDsphere KZCCB (100 Ny, O 72 nnDI) and (3-

~ NN
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mol ) is suspended in DMF (30 nL). To the vigorously-
stirred m xture a solution of

W@ koobooarsepr opyl ) -t ri nmet hyl anmoni um br oni de (0. BCYGB1®5/602826
mmol) in DM (10 nL) is added dropw se at 500C duri ng

et a%@lr?ngﬁaﬁ Bl HELS ?&‘ 16:868-sheat ethivaral ¥&tbrs midyl 8¢ wild-type or may

DMF under” reduced pressure, the residue
be amiidifievedyi ceinbiwonty BINA rtecrbemchzaﬁ dp b replicationy deficieat egpnditionally
a gel (depth 2 cn) supported on
rep C%ngfrefp}llg%oﬁoﬁog}?gk ? 3.5 cm). After washing the pad
with nethanol (ca. 500 nL) it is eluted with acetic
aci d: net hanol : water (3:2:1, by vol.). Afterevaporation
PrefrredOVatedtt 4ré QRLRBPITRIA | tBE &deViral) eslichs-asdociaral wiraleand retroviral
reduced pressure the residue is purlfled by
genomesnrdn dlog apﬁtypr@fﬁr@qum of ghesinyenfipre Hje ¥ictags pEadeved from the
LH 2 elm 5
g 3V ik BirRUUERg praBh el \REEL S Bl the human
ad%@ﬁu&%r@mwmes f frchmréﬂiea@elmpeq1tﬁ (blféSUChS/IedllQ6 wby bk tenuated (to
is dissolved in neth and_the,_ so ut|?n
E

thetnqms@éhelag sprvidered TgpY a{lsn cficio ) mai g s °é>?§§§ﬂilf in the Ela
ancf/(?sEnT sl:gl&?s | Bﬁxef’%dlﬁ&'ﬂ@ﬁé ¢le tHeOviral - dgeﬁbh%.@ctb adchi@fe particular
vent ron1the el uate gives the product which is
expiiessiod chageeteristicgh o et repeaat Nﬂﬂm@mﬁ@gomv}werme response are
75-0.80 (m 3 H, 1.00-1.40 (m 18 H), 1.60- 1.80
Pfe? "2 H)5 2.25-2.40 (bs, 6 H5 3.29 (bs, 27 H5,
"3.40-3.60 (nb 6 H5 3.90-4.00 (m 2 H5 4.05-4.25 (m
6 H5 7.10-7.20, 7.25-7.40, 7.60-7.80, 7.80-7.90 (4 x
Alt@@mﬁ@é‘l’&r Sth8 . vikk Qle@tgrs( ﬁﬁz B EOnditfabRPOBENic3lnd ot Teplicati¢d competent.
- Hydr oXy- pheriyl) Porp yrin This is prepared as
Coni@ggmallyaﬁp]mﬂtlwg otivel vegtors gravpsedriR gichieve gelectgén@@reswpn@ partlcular

co PR Rind S S BPS DN BB, Fmpior oot

repll5at1'rf | \&:c(oﬁs ¢ desociped e R&dhsi, 20 -(( 996) Stciande 2§ 4:0%3-3p By eRm}dsgll and S.J.

| (19§4)1@m15l o Ceeaer AR USEIAT bx ASHiangl FEgRRIpnOF selectiy gy replicating

vedi®s ifk18® fgﬁ% )/eét&rs %}ﬁﬁéﬂl ViR %eﬁ'@ dssEfaPFof RopBidattbn SWME Jvirus is under

I'S suspende To the vﬁgorously stirred
comtedof A prommatert \Mlmeh & mwa tankynn efpallmubr oetbtyweroa gelt state such that in the

bR SEPTH P! 0BG B OR ek s ERaRPRR B At vectors ar

deskriBél infHiérRIErs8N 2R QL AUhREY Sfates @boeﬁnwo s beR 4% 1seheel ]Debember 16, 1997
di ssol ved in toluene rethanol voI . ca.

andHenqsusoinf etead, Bipitedh Stﬁﬁ%ftP@gqnabTﬁy§ 84l ﬁ%ﬁ isecd February 19, @9 the entire
60) hed wi th
eafibgoraMinh B Hofn Wl BBl R D 13 T et ons

elution is continued using toluene: ethyl acetate (2:1
by vol.). The fifth conpound eluted is collected, the
AJSRIOUEY, 1By Aipsll Rhesle ang) bdRodifisd du tnctirdeciddutible rprdsmgtlars that achieve
vacuumto afford product as a V|olet sol i d. Mﬁ
replisy et exg@sg@@p@]ﬁ@}lde@eg@m(qon igng E q,prle% og:bnduc e promoters are
5
kn(_}lw%gn %gasl%ln %1%%%96;5%% '_fZ%eél q‘i,%s‘ﬂﬁda ﬁ’r&t},iarﬁadiz(wagﬁhochem Biophys.
ReH)Con?mZ?B(Xd% 4308 Iida,Hit 1. 2199p) J. ViRkg. "(03{9) 6054800 S wag g+t al.(1997) J.

iy Bt S0y o B A ) TDERPNEE, g e,

al.qﬁ%)(ﬂmcheéﬁ&a&*m/(héy%mﬁmdﬂ) porplryrin tri Ehiori de

e 'n-tetradecyl oxy-anal ogue of Conpound 2, prepared
simlarly as described above for Conpound 2 but usi ng
1- bronot etradecane in place of 1-bronoundecane, (50
ng, 0.057 mmol) and (I-bronopropyl)- trinmethylamoni um
brom de (210 ng, 0.8 mmol) are dissol ved and K2CO3
(230 ng, 1.7 mol ) is susp?rded in DMF (20 nL). The
vigorously stirred mxture'ts stirred at this
tenperature for 18 h. After renoval of DVF under
reduced pressure the residue obtained is dissolved in
nethanol (5 nL) and flltered through a pad of silica

T 1 o . -
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i n nmet hanol and passed through a short colum (3.5 x
20 cn) of ani onexchange resin (Anberlite | RC 400,
wahdosniasel forn). After evaporation of sol vent, PCTeB2005/002826
product is dried under high vacuumto afford a viol et
V&&lré Qmaylalﬂb%ondﬂaﬁ RONEZ GBI om G 1R tet of é’blnﬁeéldﬂ%ources readily
: 20-1. 40 Sn1 18 H), 1.45-1.60 (m -
avgllag)(ba tp. tgg petsen skilleyl in thegt. 2F@Example, QleH)ectg)ngLas bg8Flasmids that can

7 3.85 (bs, 6 H 4. 05-4.25 (m 2
be%ngmﬁl ﬁ?ﬁ%Tlng 7(18 7. 450 7.90-8. 15 §2 X mH) 16
860900(b38l—|) COVPOUND 42 5,

15’b|s (4- Hydr oxy- phenyl ) - porphyrin This is prepared
Aggerdiegstora Hethebgspebthefahe ﬁametlim‘h'doﬂre iMptdwudalny cell transformed or

o AR IR dih oo ahgciter saordne o i Gogy 1

COVPOUND 43 5, 10,
15-tris-( g?droxy phenyl ) - 20- (4- ocryl oxy- phenyl ) - por p
Inﬂyquﬁsedmnh @eﬂtthtﬂ?eallkliV@U(ol!-SP'bﬂcPﬁHXS/a ewkaeroyic celor phyri n
(200 ng, 0.294 mmol ) is dissolved and potassi um
carbonate (487 ng. 3.53 mmol, 12 eqv.) is suspended |
Prefocibly siidyeukaryotiabretilisi tcﬂedﬁd:fréﬁﬂha’lg}owmﬂmtlb@ngﬁ)ﬁ( Tal.ﬂhﬁgdl gell
hgat d to 550C. A's tion of. brom de f
©-80" agrBIces ereIEaS HChn B S Flﬁ ém:g(lilﬁfyﬁf_“? i S%@d@aect
cell (DR \WYps 8oty | r
S5S el e e e R
wat er (80 m.) is added and the mixture is extracted

| I 4 C ned o
in h ARl or B R paalipditt At TR SRR Lo RiaRR Egen
The residue is purified by chromat ography on a col um
q%g of SI|I gel. Tetra-al kyl ated and
Intarl QrEy‘I‘SQF@dO dﬁYF&é‘Ol&rt@erél 1§t Bepvidedna iaethadh doeprepire a
PR Retetin u%éﬁ"%%ﬁ%%%lﬁam? picthd &%ﬁ@%ﬂgﬁﬁe SPRR S with
t ol uene ethylacetate (15 1 by vol.). The fourth

fraction subshltu ound c S- W&
ol ubed WL PE A EHetociing B8 ayatioh o FORy b Cpdurige to
t hettdgsbdiRBoR bOE Y6lypéRAccdrib ad 81 ifRMBeNNEN | S
elusdﬁﬁmnth tolugngp}g?ﬁylacetgte (5:1 by vol.). The
sol Vidnt  isslatiagdheerplynratde frembecelhpets gowth pevitomement.
resi due dried under high vacuumto give the product as
a violet solid. 1HNWR dH (300 MHz, d6-acetone): 0.75
In Gtprefiirisd Rethod dfizthe itvehBorl sA& pbmpel&i'd)e&s bréddddiwithtan atfiity
3 = 7.5 Hz), 1.73 (quint, 2 HJ = 7.5 Hz), 3.50 (t,
885 3 8 Hz) 5 7.11 (d, 2H5 3J = 7.5 Hz)5 7.16 (d, 6
H5 3 7.5 Hz) 5 7.90-7.94 (m 8H)5 8.80-8.90 (m 8
H) COMPA MD 44 5- (4- Dodecyl oxy-phenyl)- 10,
AffiBtyy@egs atesmpdnhiy dhoxty alphmqmde ) mpléasp fyndimg ﬁol@rﬂ,Eglutathlone S

tetr I OX hen por phyr i
naih oo ie RS R I SoRaEBrteal BeaFltiog goncks
1ntchg),rot3m53hﬂﬂTBﬂe, thkR Mified] by SWHLL @dﬁﬂcdﬂi&ﬂeén K QRN doftaining
absolute DMF (50 nL) and the m xture is heated to
maBKeE, Inmagy papesrecastmersialy v ailabimi ertors 49d/grkits gap be used to
[ I
Foe s D Al o R Ao it & MobeduBddfE eqpo
a hbgireeB for eXpressat u%subssqweetmmeaj:tmn and quoiflastidnCOCan affinity
water (80 nL) is added and the m xture extracted with
maftiy, Phyl acetate (3 x 40 nL). The comnbi ned organic
fractions are dried (Na2SO4) and the sol vent
evaporated. The product is isolated by chronmatography
on a colum (30Qg) of silica. Terra-al kyl ated and
tri-alkyl at ed conpounds are eluted with tol uenei et hyl
acetate (30:1 by vol.), substituted conpound
(trans-isoner) with tolueﬁ@' ethyl acetate (15:1 by
vol .), di-substituted conpound (cis-isoner) wth
tol uene: ethyl acetate (10:1 by vol.) and the desired
pr oduct (nDno alkylated conpound) mnth toluene ethyl

T o
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1.41 (bs, 2H), 1.73 (quint 2H, 3J - 7.5 Hz), 2.30-2.44
(m 6H), 3,31 (bs, 27H)5 3.65-3.73 (m 6H5 3.93 (t
wWQ@pe)ooB®10897.5 Hz) 5 4.25-4.42 (m 6H), 7.08 (d, PCHEB3W5/002826
7.5 Hz) 5 7.30 (d, 6H, 3J = 7.5 Hz) 5 7.93 (d, 2H5 3J

In Bur’ C(?‘fJND 1411% app1Ratiésl, WO Hd38278; feldohtenBoP dhidASis ifdporated
bygeferneptye despriphempivyl afaiy wa- fos pplapgmides ihabutilises a domain

un entylo phen p hy tr| hIor| .
th %%ﬁ% 43a(2§h#%% 0’ ﬁﬁ%ﬂ%%l £éﬁd {bgﬁroﬁ% en€§?y9n of
gl)tcbsyiﬁid'sylhmtjmsum bioo mied Q)o(lﬁ)@pﬂifgs OPBIytpi'ﬂiﬁidesl %ﬂVm):lude a
are qlssolvep and_pot assi um car bonat e
slysapiiphogphatigyliyositgl dag d@ﬁt«t@@ﬁﬂ%éﬁ%ﬁ@edml% %%mas@nd can
hatdVimth 1§ﬂic|-éff&&doﬁ Q?toﬁhfétxgééf)tdrsacﬁ%tfdnedTﬂéreﬁﬁ_’g e’ nv]e%tlon
h . e solvent is renobved in vacuo at 500C and t
heressi dudisalesedi ssehaomapassesa | polypeptides hanwithand aappl attathed

PRI G ERASERGHeR et hanol (1oo0rmLy . The

product is eIuted W th acetic acid: nethanol : wat er
(3:2:1 by vol.). The solvents are renoved under

Ackerdingetp pr @15&1@? aspicll af hidie pinseniion tharer e Prqyidads pepplimeptide

corﬁEﬁﬁg?t ogfsmh AR Bt Cgbélﬁg@égdq{g g%gtbgﬁe@zpﬂng%mdmg

uta - wat er:
dompipewhpdens edid qmlﬁiepeidﬁ furTiee mtpmért an aax&ac«a&l‘tﬂnte@bmnd edf a
y1_ﬁgduced pressure, the residue redissolved in a little
PRLFEP%%nd t he sol ution passed though a short col um
of anion exchange resin (Anberlite | RC 400. chloride
form with nethanol as eluent. The conplete
In ppraférresamndipenod dhe inyentopesatdefirst 4ndi sepond bindiwgrdenmins are
renoval of solvent, the residue
hnk&”%ple ng%&mﬂneggﬂﬁntto gi ve the product as a
vi ol et solid. 1H—NNR dH (300N+E 5CIBCI» 0. 78 (bs,
BFD 1.08-1. 35 é 45-1.59 (m. 6H5 1.63-1.93
In g qlterngtyve preferre e@botlments@ﬁ the glmtltrbgald @sqq)and seqpd (bprding

o e g « ARy e By 23

reg&j—ﬂ) COVPOUND 50
5, 10515-tris-[4-(5-Tri menyl anmoni o- pent yl oxy) - phenyl ] -
20- (4- undecyl oxy-phenyl)-porphyrin trichloride .
In £pFERREBACnzh ddRAeiTB tit B Ot shidame: 4na- &E&Mﬁ@ﬁl&d))mams are
tri met hyl anmmoni um bronide (174 ng, 0.6 mMD
linkgdebyy nastse@rld@dln&ﬁdmptqcal@s¢qmpr@mgb@nmfl_ﬂ(bi@mehgal r@glgn and a
I s suspended under argon in absolute
ﬂeﬁkﬁ Tﬂ%ﬁﬂ ?heﬁﬁhthe m xture is stirred at 55C for 12
h. The solvent is renoved in vacuo at 500C and the
resi due re-dissalveq i. little nmethanol and applied
Pepige infii thas cempr¥els S DU TR AT h R S S
helﬁ@ﬂ feSiofé %Mﬂéﬁﬁg - h%cﬁﬂe%@h@ﬂmlbeéﬂ-gg% reviously above
Theproduct is el uted wth etic acid: net : mayer
and( @e applicablg to this pmbSdimeahoStha ireyentorpaseate t&radlmevmedy spetified
r.essur.e gd t he roduct further purified by
‘§ﬁ§98§% Bﬁve%ﬁ(’scolunn (10Qy) of Sephadex LH 20
elutlng wi th n-butanol :water:acetic acid (4:5:1 by
vol ., upper phase). Solvents are renoved under reduced

In gpredastedeembademens Gif dhe invenidons el sxaacsllnlar demaimpfribe cytokine
n n e I h
rec o({nﬂ?rsn ﬁhlfe%ag? tgﬂe éi?(%th%g] 'sé)c%nﬁ) ac%f?oef(?rﬁrrg[n%ﬁ dgﬁn%%(g %B)a linker
molatiilb. Hmfé‘tahsig|sa1&31nkh1ttﬁﬁlecu1&'hempﬁ$’$ lag trflexible helial fe@ion.
process is repeated if inpurities remain in the
product. After renoval of solvent, the residue is
dried at high vacuumto give the product as a violet
solid. 1H NVR dH (300MHz gb .71-0,88 (m 13H),
0.91-1.38 (m 14H) 1.48- 1381 (n1 12F05 signals for
-CH 2NCH2 and OCH2-1ong al kyl chain are part of the
mul tiplet together with the signals for solvent in the
area 2.8 3 3, 3.91 (bs 6%05 6.33 (bs5 2H)5 6.86 (bs,

Y U e .Y 1 -~ ~1 N r—
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repeated in a control tray - four organi snms per tray.
6. 90 nL of the appropriate Conpound 10 dilution was
wo b@a/oasded to each wel | contai ni ng organi snms POT/GB2@®5802826
final dilution series from16 ng/L to 0.0005 ng/L7.
InTéie ak@hativeOprefitRide eibs@thee bt 1B dhveRsb ahRd1ihkert Rblecule is
dark for 24 hours 8. The M C was recorded and 25
flexidén wel I's showi ng no growth was subcul tured onto
bl ood agar for MBC determ nation 9. The MBC val ues
were recorded after overnight incubation of the
Prefexablydaidiligleer nidleculonomptises ah infléxiisie hbhda deddsrobid aMixible,
broﬁh Elus i nocul um wer e undertaken for each organi sm
nopshelical Fegion,y Results The results are shown in Table 3.
Table 3 M C and MBC val ues for conpound 10 and
conventional antibiotics2 , 4 , 6-TRI SUBSTI TUTED
In pypefiares] REEBoASERHOSHIGNY @itioh NAE! CHBKiidPbind Bk dNASE is growth
Bl HEl R USE N THE TREATMNE C%%CER .
hotgrrte; ﬁg%f)@ﬁpg gﬁ%%nren‘éérbagl fhe?Fer‘i’En efm%ﬁ‘&gﬁegfiﬁé omain 1s a
gravethihsahéneas fracs! lutdralo G Utrkfeadbl ysaaC &6R1iavAR HealahS .
sol vates or pro-drugs thereof, which possess
anti-tunmour activity and are accordingly useful in
ThEBbRBESt R SR BTN Rhy §dfod IR N fuﬁ{,:'t:j]cqﬁiit b%?rxt'l Eﬁee first
i nvéntion al so concerns processes for e nut'@cture
angfsecoad dlopyainsicainpesidg roytoddiev,esr, parts fieadofpodithi @@l preferably

. COMMPOsS tian ntainjng themand to.thei.r use in
tinf el B 4 ptie [l duoleP e g #h iedlRibla ristiselt treionprare
capabldi GAIBHiSe ftOr cdlb QuifibePERBKIGE | 1REp®rs 3hd sterically hinder the
anti-proliferative effect in a warm bl ooded anlnaf
assgejatiorhef tagse ragepipromia Frseptor pemnplexese Husaneventigg Mewnftoram
ol |, O, .dj S ch.. cancer and . .
celf Qe Seirthy chechRERRAS of T B dRRB pRing cytokine
recgpytntshes iparts Sherbof; arp oupbte af fudctyhibgt £eblublcarREpaY, | tus
B ut their toxic.effect on rapidly dividing cells such
1B A OORIRE RITER e bBdingr tocthaicell murigpe tcenter.  This third
dord#RN - 1813
o o R o SR Fort i S8 BRI ke e
compisng aneinfexible hedicaltregidi slplaayltembtivicedbabinent o fith¢ jnvedition
1 Jn recent. years. i as been discovered that a
the ik Ohyash s LERTMIARRIS 5h X of pirgnd 1OTAE By peptie aker
molet@lnsbmprizihg afleRfbl@ndPhdliceltegibni ts DNA into an
oncogene, that is a gene which, on activation, |eads
to the formati on of malignant tunour cells (Bradshaw,
- " : eral.;sych_oncogenes
In B#LGUTRE Sbodipk? o the dpithtion SEUBligf P HRPGRRS vt
comypetse pi amsnof apid spqownde thadd enstivéd@ipru@biyen cihvidee growt h
factor receptor conplex subsequently |eads to an
increase in cell proliferation. It is known, for
AcdxdnPlea filrhdt a§RYEs Bhe HRCRGG . .
enzgges and th%? certain grom?%nﬁggggg&%%%gE%%?gggﬁgﬁﬁb
or nyrles acid melepde Ritradiag émthg mven(ivmacephasmaceuticdnn. Rev.
Bi ochem ., 1988, 57, 443; Larsen et al., Ann. Reports
in Med. Chem , 1989, Chpt. 13). The first group of
Prefeyabysthere ik proasded of phatifaded@ddl tdrhpskit®imsprisRip the' pBlypeptide
vi 1 al onco?enes, for exanple pp60v_Src tyrosine kinase
or nugleltedaif aRlaauirpccatding by the inygngopnRrefsatlis spidrihiangaceutical
compbEias B nsidtaatanld AORTRL AiEhl el examp e PPoo ¢
rc tyrosine kinase (otherw se knowi as c-Src). '
Receptor tyrosine kinases are inportant in the
transm ssi on of biochem cal signals which initiate
cell replication. They are | arge enzynmes whi ch span
the cell nenbrane and possess an extracel |l ul ar bindi ng
domain for growh factors %uch as epidermal growth
factor (EGF) and an intrad@l | ul ar portion which
functions as a kinase to phosphorylate tyrosine am no
acids in proteins and hence to influence cel
proliferation. Various classes of receptor tyrosine
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The scope of disclosure does not enbrace 2-aryl
substituted pyrimdines. It is disclosed in European

w@aa06/01088ppl i cation 1 277 738 that a variety 0PCT/GB2005/002826

structures possess PDK enzyne inhibitory activity and
Wheh CadSiffstéred, Ntht NehetdpBtdTRBIpBLitiGAN 6€ ! the THr@sehit SiplvOFLoNE are

I ncludes nention of "4-norpholino-substituted bicyclic
adntipisterasar yih  compoarriticallc h 2aecpibile a AEFNAFEIORR he  term

“ ridol 3,,2-d i di ne deri ' . . .
PRSP RIAIT AR BT oS a Bk s E L docs ot imterfer with
the GEBRDAEES of Uibials glealptivitglsf e activelingkedisnts. Such preparations
pyri do 3',2[:4,5]§uroL3,2-d]pyrini ine derivative§. d
may FUtE OGN §ri6% 1bydleriee a&als: FOMPERYE LB hb POTTE e an

Optg}ggliéy%ﬂgpﬁegﬁgd% yes. Ve have now found that

surprisingly certain pyrimdine derivatives possess
potent anti-tunmour activity, ‘being useful in

i nhi bjting .the controlled cell ul | i [
WhgR R 48 P Y Rl Gioalh b phareBlu R sb bl bat non-
phar@addBballyt NadcebtaBleC OGIRO UG diditkaisRtly | Bet hsedr esemiepare

i nvention possess pharnacol ogi cal activit

b
phayinacaugicalty-anserinhle seltoihersok prdyprgdiob pagrdes) f ‘b‘?lgli% §%‘9,{°ei°tf the
. i H | i 3 i 1 t.
S Y oA U A A

arepPabt i lnltad |1y, biftoseprefarédnhirdont iten foflowing @bids's hydraebleric,
enzynes and/or the ass b Pl 3K enzyne, .nore . . .
hydsehromig SHUICH Gy PRPSPRRIAT HRAlCEn apHG. hgeahﬁw?(pl (s R
maﬁ)ﬁﬁc),/ NBScinibN&ng oMPOuRds Afo, t fiRrRh&88sdlyLentblensaits ecan be
al so useful 1 n inhibiting the uncontrolled cellular,
prepared i dsealsalinenmatsl o alkdlinesearihosaliga pichuas §OHLPa AofTHEm OF
1disea es such as inflammtory diseases (for exanple
calgt toid arthritis and inflanmmatory bowel disease),
fibrotic diseases (for exanple hepatic cirrhosis and
lung fibrosis), glomerul onephritis, lL.ti.ple . .
The ahemssriicah SOMPRRAEE BN Faapr BLrle IRy RE FErypnpoluding
acckiBab: inWRRT aﬁ%s%c%u'l Vi § ¥aif: BREGE 1201aSin Af saftNhdSid3phdtcORsl in a
vessel di seases or exanpl e atherosclerosis and
salt. est enosi s), allergic asthma, insulin-dependent
di abet es, diabetic retinopathy and di abetic
nephropathy. Generally, the conpounds of the present
Thé RYSPSLiEShsPRaS BE ToRMIRAL ifl dUsiréd, tvaifly a bhinvickytiadigiaestptable
Cass | PBK enzynes, Eartlcularly.agalnst G ass |a PBK
carg ez y Fes termii phamiage irel kiaprgpiableccanafre At usssnligssipgpeans one or
act lul | eAe alf| i U s@cds Nfat
mop St ¢ B, b RRUERE o RS, BN TR s Ry Rt e
suitap[eOfoir Enknisesnant o huMeE Theceqmt Seartign” alehntes lennaganic or

. or against, non-receptor tyr.osine kinas such as Src. . .
mor:&f;\ntq1 é?%qhgr}t, deatyral or C%?Wf%ﬂ_ﬁ’d gngf wWh Sﬁee Sagﬁiye ingredient 1s
coﬂl@i%g@tﬂoo%cilf}%s E%SB %ﬁ;bﬂfb%ﬁ&{lt Thé | SnfRhERE PO Gharmaceutical

agal nst ass | enzynes, particul arly against

| corfip@sitoris aldBite eapapires! baikger-mgegled witkdie motesples rof the present

. tyrosine kinase or VEGE receptor t | he. ki
invh it g PebaRoR ey o AR et SR AEERARE Bh woud
suRQSESSSinSpHid the Uedied phleneyutghéfisicyCl ass | PBK enzynes
that they may be used in an anount sufficient to
inhibit Cass | PBK enzynes, particularly to inhibit
Class | il t ' i ] form
R s e e L S A R L
and 82§ PePrefayddisy aey &i thasectiordsSral-khmrwir imctbp puroftphausiaye All
ki nase. According to one_aspect of ng i nvention there.er
mefhods irandfethe £t RN TG ACHVSAFE THP H10S13HP L Cam
Iwherein pis 1, 2 or 3; each RL group, which may be
the same or different, is iglected from hal ogeno,
trifluoronethyl, cyano, isoctyano, nitro, hydroxy,
nmer capt o, am no, fornyl, carboxy, carbanoyl, ureido,
(1-8C al kyl, (2-8C)al kenyl, (2-8C)al kynyl,
(1-6C)al koxy, (2-6C)al kenyl oxy, (2-6C)al kynyl oxy,
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(1-80al kyl, and R14 is hal ogeno-(I-6C)al kyl,
hydr oxy- (I -6C) al kyl, (I-6C)al koxy-(I-6C)al kyl,

wa@y@aoiggbt 6C) al kyl , am no- (1 -6C) al kyl , PCT/GB2005/002826

(1-6C)al kyl am no- (1 -6C)al kyl or
that%onh(tht‘e@%@bkﬂ&@ﬁ&&@soﬂr ir%gcﬁéﬂfé’ | In Bénekdl Ofife FoMHOLIEORY are
fornmula : - wherein X8 1s a direct bond_ or
prepasec*sby suiferthly raomlmmmyahmgm(gnhv)actl\mwwnﬁmto| agsociation

a3
Wl“é%ﬂf‘l“ C%réfralak'ﬁ_/‘i“% ‘fé‘f‘é o%‘?“f "’Sﬁ%‘{f 2 g;g%rﬂ yi2n8 DD L P RSspsary:
shapifl eHeqrydlcy! or heterocyclyl 6C3a|ky| whi ch
optionally bears 1 or 2 substltuents whi ch nay be the
same or different, selected fron1ha|ogeno hydr oxy,
The}#haﬁxcac%uf M R os(lﬂmrﬁ(%ls%l 1599( ontzﬁfﬂdop%ﬁ&lﬁl Buigdb¥e preservatives,
terocyc yl group with QL group optionally
such esabenzhllwniidn oikloride; Chlmlrob(mar@hbﬁstabmﬁemdsthmm%a\‘/\her ei n
adj acent carbon atonms in any (2-6C)al kyl ene chain
within the QL group are optionally separated by the
Thd Bﬁﬁh{ab&ﬁlchlmc@m dsatishabh thd idveafion ragebe cldadnifterd &y any
SO2, N(R16), N(R16)CO, CON(R16)
conmmeylomwmel)clud@@ ingeqtIOR1 @) DY wse@lSIC@oQKf(rRilB)e The
g
N AR AR hed Db
intri¢a@itdlrsugcutiesoeqfor tthisdehna. speci fication the generic ®
term"(1-8Cal kyl" includes both straight-chain and .
branchéd- chai n al kyl groups such as propyl, isopropyl
Coﬁg&glﬁo sSudtaty For oA GdRlimGtrdtdn Siayodecprogdntanl as G RtHps uﬁttC Buch
cyclopropyl, cyclobutyl, cyclopentyl, cyclohe
as capshlesy ¢dbddin dbgldnge% Wdc}atwalmg@r@%ﬁ@an@ pmpuntz(ﬁ)tg¢ Rgfive

corl U SRR 250Gl PO TEL Bl o 8 Gl RRLOBRENY non-

aqueds IRRAnRIsUENTRY Hthrup, 2liel ok a@emmsioat hyl ,
cycl ohexyl nmet hyl and 2- cyclohexylethyl Fbmever
references to individual aIkyI groups such as "propyl"
Thear ?mﬁgﬁﬁé)r{s' Gr fiRL Ltnnz?lt Sh & % ﬁl@%ﬁﬂ UE PO eOBbunts.  An
&nces to 1ndividual bBranc chai n al kyl groups
“ef&k:m'?% ;ﬁﬁouﬂt st phapylotntria Wmosﬁllon tiap plonh,eor together with further

br anc |n V.er si on rences,.t
dose, @M 9%{685?%&9}15 ?ﬁglﬁ%%%ﬁ 8%38 ng C@Fb%‘i%tdyﬁeﬁsea?‘&h
as SRE& {hb%e&@e’d k%s@rsﬂﬁlﬁbﬁfr@dhé pRgrasibi of At dRALQ DS may
conventl on app ies to other g;:nerl c terns, for examnp

invglve c@)l)aISIkayg i the | uelgress(@ 66t @us&&%ekgﬂnm@yarg%o a%ﬁlsough dmore
I
pre%&bﬁ §1¥xg 1;\)1%5 K%/i m% heé%)&?!es%%ﬁyof W dgge;a:se é% ae py (1& g:/atn be

moBit&re® by taultias ynetityds) opent yl oxy, cycl ohexyl oxy,
cycl opropyl net hoxy, 2-cycl opropyl et hoxy,
cycl obutyl met hoxy, 2-cycl obutyl ethoxy and
X¥F chirsd OndthK YWalFuRe cbRditill®Sing treated, the
Su%%£%@§%£%10g5£ ga§$ﬁor5roups g%d (3 -§CDC;cIoaI§
sevEtity2€E) thk lcphdntmonpthgr ipdiysual patiask @mrr@tm tippeding @ec, physical

cor@ygynlog{%:%% lzlsegnfhgrﬁg% Pgﬁl? %Qéltment MRe nature of concurrent

thefap§! (@Pﬁﬁ’ﬁ?’ |t1‘[83ts ﬁﬁﬁ"k@l@e of- &Mﬁh@ﬁﬁt&%’hﬁd Mk afattoes within the
cycl obuty nethylan1no 2-cycl obutyl et hyl am no and

knmylcdlgsrmamwm@tsh f thei heelth @mtlaonqru hegsafaripry &gl known to
i nc u S d| Q)¢

thozsﬁ o% {) ﬁ’k %.{u? %%1(% eg%]d%\érﬁfgi' ?%u%g% }han routine

ex;ﬁiﬁﬂfé'lﬁiaﬁoﬂl fllﬁ‘ﬁwér&flaﬁ@?pre&rﬂ:ﬁhhhtamnmumdrlnpd@aydfam riodividual
-cycl opr opy met hyl anj no - -

COTNRANEYE |05 Y inatiQusehREP S H%?dL%E e ﬁ&ﬁi ?Fg"f Héie afﬁo’i%ﬁ‘g
t hyl am no, JV-(2-cycl opropyl ethyl) - -nethylan1no and
-cycl opentyl nethyl - -nethy]amno. It is to be
understood that, insofar as certain of the conpounds
of Forrmula | defined above nay exist in optically
active or racemic fornms by virtue of one or nore
asynmetric carbon atoms, the |nvent|on includes in |ts

. L r
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for (1-6C) al kylthio-(I-6C)alkyl: nethylthionethyl,
et hyl t hi onet hyl, 5 2-nethylthi oet hyl,
wd.200e0iogbt hi oet hyl and 3-net hyl t hi opropyl ; f oPCT/GB2005/002826
(1-60) al kyl sul phinyl -(I-6C)al kyl:
to mhhyﬂeﬂlﬂap{“d@ﬂeﬂﬁtlhwm b8 LANrSHbPBY Mok&TBE Slnary skill in the art,
2- et hyl sul phi nyl et , 1-nmet hyl sul phi nyl et hyl and
howevgst '{11191 gmagmtnyql)pmgpry |up011@ lpwer dose or tolerable dose for medlcal

reagclms @g %Hll &%pf{y ’ é’?ﬁ%ﬁ% %f}b%ther reasotnrs1 |

2 nethylsulphonylethyl 1- nethylsulphonylethyl and

3- hyl sul ph | propyl ; for. c ano- (1 -6C) al ky
i &SRS B Bny i S aRGed i bl ¥ otpepice o
nuclei6 YSARREI8ANE acchriih®lo tﬁgﬁ nt%n REnal r{ﬁ(ﬂu ?&We%?%m&ament

2-am noet hyl, 1-am nhoet hyl, 3-am nopropy
forlﬂlgm‘qa'@lpﬁn@pfl a divdass- anctcdpfrmpyﬂhp group consisting of acromegaly;

glggll[xthsgrcéfné}lﬁg rra%?q]ﬁlelnc;( ﬁ&%;rgwﬂ@éegz:rgnnﬁ n%{Fure dsteoporosis;

osté’oaﬂtﬁhfisl;l diﬂbét@sﬁhféﬂitus Zatty(fane:naeldy lpréstdde cancer, a cervical
3- met hyl am nopropyl; 20 for
canger, (hreaéty%ﬂqgg,pﬂlgpﬁqm (hepgtoyna, gnal cancer, glioma, bladder cancer,

lun%' %E&¥|&m§oéﬁ5é}ylwagé£?fggyée?m HE[HEIhX% Ce{ %angreatlc cancer,

hyl ani noet hyl I met h am noe
gasﬁomﬁmnﬁybmnommpma) f obesity; 1nsul1n resistance; hyperlipidaemia,;

o RO TS5 ) S T SPIRLAN o

1ncIL1dﬁfg&hélﬁ‘héi@1@ltdi*ﬂ‘1hhs 25 for
-(1-60) al kyl - (2-6C) al kanoyl am no- (| -6C) al kyl :

1 V-nmethyl acet am domet hyl, i V-nethyl propi onani donet hyl, -
Thez'n{\).e ié?ta{;% Igrgg{d .%o} %%M(%d %ggre]atili;g a human or animal subject

con@rtsﬁ@ aﬂ:klﬁx;te:amg)cmy EEE0tive - ﬁthmﬁfﬁ)@ﬁ ke ‘polypeptide, nucleic acid
ar bonyl am nonet hyl , et hoxycar bonyl am nomet hyl ,
ol B TR BRr Rl AP ATt th subjct
2- met hoxycar bonyl am noet hyl ;for
JV' - (1 -6C)al kyl ureido-(I-6Q) al kyl :
Thrpyghonbthieesariptidn ard bipims of t(us\spemﬁd;d’my)hutlhe e etdoyrpriatitand

b\ | urekdo
contaél a[n(:ll agjé}/ 8ﬁlgky* %l??‘@f’%% J('qr eéejng ekﬁompnsmg and “comprises”,
medn§ ,“inéludih grothiydtUfreiteloree! Md is ndt (mtended to (and does not) exclude
\iV -dinethylureido)ethyl and I-(L
other r@qlﬁ%qshg,qqktp@smymts mtegers or steps
foriV-(1-6C)al kyl ureido-(I-6C)al kyl:
- met hyl urei donmet hyl, 2-(i V-nethyl urei do)ethyl and
Thr(lug:hio\l!bdﬂhletdhsdripltieh;dﬁd elahyd ot;j thésr spemﬁ;:at}ol? Ithe singular egcompaﬁses
V' - di 6C) a ur.ei do 6C) a 1V, 1V -di net
the Phﬂ’aeh ?F%%? POI)ltEXt(XtL%WV% Wﬁ?‘g%ﬁ uIneIPadIleé%Ihy‘f cE el m@eﬁmte
artlcle e f ;
II{EF% lh:HJ: czzlhﬁlzci/ﬂ%l]glh EBe/tlbé)g Lf(iﬁ:aevsfo\fd as c?ntem})latlng plurality as well
as Smgtﬂrarlttetlhlﬁswie icolefpaitrhgulires thengise.,
"-trinmethylureido)ethyl and 1-(N, N

IV -trimethylureido)ethyl; for

I-6Ca kanesul phon Iamno I -6C).al kyl :
Fea glPPé $ %&ﬁg{pﬁw chemlcal m01etles or groups described

in c&q{n{&%ﬁ %ﬁﬁé’#a@ﬂ&ﬁ%j AP c@%d&ﬁuerﬁ%g e)((ja.t?ple of the invention are to

( met hanesul phonyl am no) et h
be un(l¢rst@o}) ¢ by bpplicald €@ hrkiartbsndsp e ngrhiandiment(dr G Ghplekdgberibed

LV— t hyl net ul nyl am nonet hyl

m”%?Tn ﬁ%FWVPﬂgpﬁgﬂggﬂﬁphonylan1no)ethyl and | - (
- net hyl met hanesul phonyl am no) ethyl . A suitable val ue
for (R)p when it is a (I-3C) alkyl enedi oxy group is,
for exanpl e, nethylenedioE et hyl i denedi oxy,
i sopropyl i denedi oxy or et ilenedioxy and t he oxygen
atons thereof occupy adjacent ring positions. Wen, as
defi ned herei nbefore, an Rl group forns a group of the
formula Q-X2- and, for exanple X2 is a OC(R5)2

. L, " o
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A sui tabl e pharnmaceutical |l y-acceptabl e pro-drug of a
conpound of the Fornmula | that possesses a carboxy

w@e@ap1i8s1 for exanple, an in vivo cl eavabl e eBCEGB2005/002826

thereof. An in vivo cleavable ester of a conmpound of
the Formula | containing a carboxy group is, for
exanpl e, a pharmaceutically-acceptable ester which is
cl eaved in the human or ani mal body to produce the
| P J -
2 B Pt S RRAL BF R ER o L BEBLARE oniy and
withetflagehge t@tthtyfolbmdng figdrebwhyrein; (| - 6C) al koxynet hyl
esters such as met hoxynet hyl esters,
(I-6C)al kanoyl oxynmet hyl esters such as
FigRte/ 8A OPeOX B onffitsSloFals PakoRaédialy by @t APRa helix (shaded
(3-80) cycl oal kyl car bonyl oxy- (I -6C)al k Y esters such
rec'@ygheb pgﬁﬁﬁ@ﬂq;hmg%ﬁgqummmb cexpgct the first cytokine domain to the
hel%( e&)ﬁcth? H@ 4 gt)%g Fg(:rl S;é’{% ey(io eazt ?I%ISHB él“ he cytokine domains
are Zonmicted|byZmamsha he'Brxd IF(M@H)IQ IIlnléch/ tovaicbythe Esdt @ okafrtHomain to
%@ %élalkox carbonyl oxy- (1 -6C)al kyl esters such as
the gl Hya heligatdinker todhgiseeondéwiekine demBainy | oxyet hyl
esters. A sui t abl e pharmaceuti cal | y-accept abl e
pro-drug of a conpound of the Fornmula | that possesses
Figarehd: dtexieligalotinker has ho rflegibderpdrmectars 4 mstead ot cdremueddthe C-

AR SR Bl AL AN SRR T e

to foyrelr:oMyidoasdemn lisked BY a @%T@'lcﬁ}g leelix 4-linker helix-1". The relative
phar maceuti cal | y-acce e ester or ether which is

Orlf‘élrfaélave%f the e chigking m%ms ifa fherrdeng fisedsridenyever thye making

- diff@ 5?95115%&5 ggﬁdgf_ﬁgg)gep a%lﬁg 'aﬁxﬂ%l z?cu}s from the l1nker it 1sf%0551b1e

phar maceuti c est of m ng groups
to depetntexysereoafiridid tdndeids imwhigh thecdoasiiey e aifﬁﬂerﬂty oriented;
phosphat e esters (including phosphoram dic cyclic
esters). Further suitable pharmaceutically-acceptable
t
FigfiR! ﬁnuétpa&éy Fifionilp 2P g%cg&ghdg/haﬁgga &Y s OHRL Popgéri‘ég‘ﬁct x1C1b;
phenylacetyl and substltuted benzoyl and phenylacetyl

| -1 CC) al koxycaf bon r s such as
h‘g@%gé %ﬁw verv%evzz(yo% t{le 1 er (9 nglfllpand Il)Jr?mers used to generate

tande\pﬁsl\Mﬂ{ Rélicel tirkersak ity fibgileRan®y| . 2- di al kyl am noacetyl
and 2-carboxyacetyl groups. Exanples of ring

substituents on the phenyl acetyl and benzoyl groups
. incl: ' [
F 1g1%111€/,%i @gﬁlrag?[yk W;ﬂ;ﬁts 4 of of tl%ea#&%dglm re Igﬁ% Qé‘r}vﬁelr the GH domains and
the bhlf:ee t@azllow hga’tidi‘ﬁdﬂpﬂm@mlﬁiplexes to produce uninterrupted helical linkers
4C) al kyl pi perazin-I-yl methyl. Suitable
berpist eGR4 T e saspt bisiéo BORKY 1 S1 b ogergraspiCiior
hydr oxy group include a-acyl oxyal kyl groups such as
acet oxymet hyl and pi val oyl oxynet hyl groups. A suitable
Figbarinmtatss acadp of Raaert abCs and Gre dédg@n@e‘ ofAh€ ARG oS
the Fornmula | that possesses a carboxy group is, for
exanple, an in vivo cleavabl e am de thereof, for
- n
Figfé a"‘ﬁfzf%gﬂ%‘i AiodeAay ggqheggmgeéfc{%@g A8 it Wed BB Rure
tandéms(\ﬁlth&@dhklydaannm&such as di net hyl am ne,
-ethyl -LT-net hyl am ne or diethylam ne, a
(1-40) al koxy- (2-4C) al kyl am ne such as
2- met hoxyet hyl am ne, a phenyl-(I-4C)al kyl am ne such as
benzyl am ne and am no acids such as glycine or an
ester thereof. A suitable pharmaceutically-acceptable
pro-drug of a conpound of the Formula | that possesses
an amno group is, for exa an in vivo cleavable
am de derivative thereof. U|table
phar maceuti cal | y-accept abl e am des from an ani no group
i nclude, for exanple an amde forned with
(I-IC[)aIkanoyI groups such as an acetyl benzoyl

___L,.l

o o -



10

15

20

25

30

different, selected from hal ogeno, trifluoronethyl,
cyano, nitro, hydroxy, am no, carboxy, carbanoyl,
wae@edmso( | - 8C) al kyl , (2-8C) al kenyl, (2-8C) al kpemyizB2005/002826
(1-6C)al koxy, (2-6C)al kenyl oxy, (2-6C)al kynyl oxy,
Figuke © Ghatkek ahicBemitic &Q%ﬁ!nkéhlo%ﬂgoﬂhb Rithteg{ for the construction of
Zal kyl sul phonyl, (I - )a kyl am no,
x1-b-[ (1-60C) al kyl ] ami no, - 6C) al koxycar bonyl ,
(2-6C) al kanoyl, (2-6C) aI kanoyl oXYy,
- (I'-6C) al kyl carbamoyl, N, N-di-[(I-6C)al kyl]carbanoyl,
Flgﬁl?e & GIhatkRs ey ﬁiﬂl&ﬁlde sequence of y1L1. The GH domains are shown in
| - 6C) al kyl - (2-6C) al kanoyl am’ no,
greb(ll ¢ GHeCylempiplin beldbmd the ]1M@MM@EC) al kyl ] ur ei do,
i V-(I-6C) al kylureido, iV,iV -di-[(l-6C)alkyl]ureido,
ViV -tri-[(1-60C al kyl Jureido,
Flgufe] Hﬁi@)lﬁkdﬁd B TR sequendd of [x(l i1 68 aGRYd dnSdih P48 RO in

I-6é¥ al kanesul phonyl am no and - (
grey gitty SIHE, forppingc %aldl@@délsmnlrﬁwmdamnn@, or froma group

of the formula : - X7 - R14 wherein X7 is a direct
bond or is selected fromO and N(R15), wherein R15 is
Fighyedl dgidlnsteates( b- &Gpmbhy |diagaatd RbAidgS the cloning strategy for the
hal ogeno- (| -6C) al kyl, hydroxy-(I-6C)al kyl,
consirugEnafdkys (1 - 6C) al kyl, cyano- (I -6C) al kyl ,
arri no- (I -6C al kyl, (I- 6C) al kyl am no- (1 -6C)al kyl or
-[(I-6C)al kyl Jam no- (I -6C)al kyl, and wherein any

Flgbﬁ:t1er1nayfﬂtgslth@émesswntdﬂxnuhe QL group optionally

bears 1 or 2 oxo or thioxo substituents, and wherein

adj acent carbon atonms in any (2-6C) al kyI ene chain
Figwiet W Hlusirate)e prelompnazy: eunfication aif 1yl L dipia naild dHisywashpurified
uSl| nser i+ o?ﬁmgto the chain of a group selected fromQ,

450, “CP™MEN(R16), N(RL6) CO, CON(R16),

N( R16) CON(R16), CO, CH(OR16), N(R16)SO2, SC2N(R16),

CH=CH and CC wherein R16 is hydrogen or (I-8C)alkyl;
Figgie 14 ipmdratasdlaivil EdIshgwaegonistigisfievityal t | sol vate or

pro-drug thereof. Particul ar novel corrpounds of the

i nvention include, for exanple, pyrimdine derivatives
Figofe Isheini@iinBsk shd norBéncitae NBEE With Gadgeyt RGELHakERI-rigid GH

salts, solvates or pro-drugs thereof, wherein, unless
congifiitwi se stated, each of p, Rl, R2, q, R3, r. R4, Xl

and QL has any of the meani ngs defined herei nbefore or

in paragraphs (a) to (rr) hereinafter :- (a) pis 1, 2
Figare 13, 2)janndheactieRlacit semenchofth GHhyarkdemt dvenpsising @ semi-rigid

different,. iLs _sel ected from hal i fl uoronethyl,
ik, SAGeRy B P ARG 20T O S BURdFm SRR f seini-
rigid ' 1@ikdP , sefien8E) @ Kithstrafed- Slahdldsey lsem- ggﬁcllﬁj(éi'yr\)@ed in the
(1-60) al kox 6C) al kenyl ox (2-6C) al kynyl oxy,
congtrucgg;} mfk@}émmsmd.)[QMSt@@gsaKWW]aémxmmsswn of GH tandems

con{p!r\ﬁ]g)?El[“lli ﬁ%@ ’llﬂ%pﬁy] car Ejarlr@%r,géegzthg% bam) %y? 0 );{ tandems

confpistngkenkapg miylhﬂmm and
i V-(1-6C)al kyl - (2-6C)al kanoyl am no,
(3-60C) al kenoyl am no,
Flgﬁry 1(7I qg}}ﬁj ﬁﬂ)’élelé %cﬁ@eﬁ%&%ﬁ@ Y b & Mohdem comprising a rigid linker
kynoyl ami no
sequ@éﬁ al:l) kiy Ithq 3m6100) alidk pempehanvha GHH{ndem compnsmg a rigid linker

syl phanoyl , ,iV-di-[(l-6QC) al kyl]sul phanoyl
semmm%éﬁaa‘f% sFeb RISt ke AT USE] T @ PRyTHRcHon of GH
- 6C) al kanesul phonyl am no, or froma group of the
formJIa . Q@ -X2- wherein X2 is a direct bond or is
selected fromQO S, N(R5), CO wherein R5 is hydrogen
or (I-80alkyl, and Q2 is aryl, aryl (1-6C)al kyl,
(3-80) cycl oal kyl, (3-8C) c;iél oaI kyl - (1-6C)al kyl
heteroaryl, heteroaryl - Q al kyl, heterocyclyl or
het er ocycl yl - (1 - 6C) al kyI or (RLis
(1-3C) al kyl enedi oxy, and wherein any CH, CH2 or CH
group W|th| n a Rl substltuent opt| onaIIy bears on each

~1 S o ~1 S o
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aniino-(l-6Calkyl, (I-6C)al kylam no-(I-6C)alkyl,
i-[(l-6C)al kyl]am no-(I-6C)al kyl,
wQ keos@)@bkyl t hi o- (1 -6C) al kyl , PCT/GB2005/002826
(1-6C)al kyl sul phinyl -(1-6C)al kyl,
tar{demS Ol pdl kaytrared pdvoenial ex(qbreﬁ@rﬁbikﬁl{ ffdems comprising rigid linkers;
C) al kanoy| am no- (] -6C)al kyl, or QL is aryl,

angieglﬁluftrat jlg lepstivipyRigdy W@p@apwpnsmg rigid linkers.
(3-8C) cycl oal kyl - (I -6C)al kyl, heteroaryl,
heteroaryl - (I -6C)al kyl, heterocyclyl or
Figvae éBAoi.lmtyaltes(the @@)lﬁtdztyoh of Arid EWKer+8his aldyané}ytslsCHﬁchmmassw

s Rl g BB PALOTRd BoRE 00 S2E o
T1CEARQ)-3hikyy IFifild SIS0 UBRitEat@N MO huAfiSHHdRt bf Uﬁmpééﬁmseqnd

from hydroxy, am no, cyano, carbox car banoyl
ang|ysds By cqunamg) ﬁmw@gyand(Wesg@} dlagyar Flgure 18E and 18F illustrates
the( SR KY! (I'-6C) al kyl sul phonyl,
i g)ﬁ* leggnt%gdzJ’dﬂ‘ 51(1-6C) al kyl ]amino, (I -
C) al koxycarbonyl, 7V-(1-6C)al kyl car banoyl,

carb aI kanoyl ami no and
F‘%“(? 1%&1)‘15?%%% an(%ﬂéc‘b éﬂfas‘i%tgﬂnaqfaﬁ oEngpeteaiemsiny
aryl, (3-8C)cycloal kyl, heter oaryl or heterocyclyl

groug within the QL group optionally bears 1, 2 or 3
Figith2 iis ysphematinhilesrafiay ob gravthk hoamencotandérs Enlet by flexible,

| ogeno, trifluoromethyl, cyano,
ser @ﬁgggng%qh“é‘e%c:ﬂ banoyl , (1-80 al kyl, (2-80) al kenyl ,
(2 80 aI kynyl, (I-6C)al koxy (1-6C)al kyI am no and

5§<I -6C) al kyl Jam nq, or. froma group of the fornmula
Flgure 711ustrpéfa %HBP]é? Rf Rossitje gombmatienyefhprodictindPRL), growth -

tgwherein R15 is hydrogen or
ho%n@%@ﬁ?aﬁ @ﬁlr%&%ﬁ ﬁy rbxy (1-6C) al kyl,
6C) al koxy (I 6C) al kyI

Flgtl¥ a%l%ﬁlﬁ%?s)aﬁ]l ﬁ%lclﬁ)tl Dt (4@1?1((): épldks%lqﬁences of prolactin and one of

its Shitagonisti6 @ radskitle] 1210 HRMblacRiGhalckted G12OR IR Ru Pl dPT
the formula : - X8- @ wherein X is a direct bond or

is selected fromO COand N(Rl?\) wherein Ris

- IS het ar.Qc
FighkCLO98RRls bt pledtdon Bl it st ieeio) kb ofhgpe and
its adgeohistio éerhs thendil 20R ma;anbelnﬂhans@ne or d| fferent,

sel ected from hal ogeno, hydroxy, (I-8C)alkyl and
(1-60C) al koxy, and wherein any heterocyclyl group
FioM¥eldai; : r 2 oxo or
o oxﬂaéﬁﬁgﬁ?%‘%ﬁﬁnﬁ%f SOl R
hydr oxy- (I - 6C) al kyl , - 6C) al koxy- (I 6C) al kyI

Flgvgx%éa%g 1%1 ﬁf%‘%‘”ﬁ%l ?q &lrén é?gl r&%}fi ?egr:}d%m Xonstructs with the engineered

resteittidr{ bite8 COvadl kvl 1541, Nohith 2 A&k abokiddction of the linker directly to the
(1-6C)al kylth| o-(1-6C)al kyl or
terrr(ugalel@hfgpsk gﬁé]g,q gmghbpl{qnge@)ramkg, land @dsoCfhciligatey yHe, variation of

Hk?f y(?ga!cyéll {:?6' %%%)Cl)lrﬁi‘fldﬁl (l(ie rcgnstrulct with the engineered

restheﬁcersmas Wot( :hmﬁN})zﬂ,l \kd;ﬂlch hbed samﬂayﬁlhyﬂlorﬁras in (A), the Nod site is

.. het cIyI I-6 yl, and wherein ang CH CH2 or
mn t ﬁmwa{* SHC @f agpensisd dpthedrmeptpd BBy geng in deraain
u
A @?%@aﬁﬁﬁ&éﬁ%ﬁ%ﬁ“w@% DA i pepds o
be dngoeeteddnsing theadigenerateyamiop acal bmley at thertmamdry, between the
ureido, (I-6C) al koxy, (I-6C)alkylthio,
(1-60C) al kyl am no, di-[(Il-6C)al kyl]am no,
(1-60C) al koxycarbonyl, iV~(I-6C)al kyl car banoyl,
IV, iV-di-[(l~6C)al kyl]car grmyl , (2-6C) al kanoyl am no
and -(I-6C)al kyl -(2-6C)al Kanoyl am no, and wherein any
aryl, (3-8C)cycloal kyl, heteroaryl or heterocyclyl
group within the QL group optionally bears 1 or 2
substltuents \Nhl ch nay be the sane or dlfferent
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3- et hyl am nopropyl, 4-nethylam nobutyl,

5- net hyl am nopentyl, ethyl am nonet hyl ,
wWQ@2@bloyisam noet hyl , 3- et hyl am nopr opyl, PCT/GB2005/002826

4- et hyl am nobutyl, 5-ethyl am nopentyl,
linkiérnaidhtyk AR I mt)hmin B2rodinaBliehask @yﬁtﬁ@ﬁbﬂhd modlﬁcatlon of the
aIédlmethylamnopropyl 4- dlnethyIaHInobutyI

& Bt hy!l ami nopentyl, di et hyl am nonet hyl ,

2-di et hyl am noet hyl , 3- diethylaninopropyl,

4-diethy|an1nobuty|, 5-di et hyl am nopentyl ,
Materjels lant Methlodsiy| et hyl or acetani donethyl, or Ql is

phenyl , benzyl, 2-phenylethyl, cyclopropyl,

cycl obutyl, cyclopentyl, cyclohexyl,
The y#RIdeat ey bﬂﬁie' l)/dkser ﬁlyﬁllemttéﬁd%t Wy mltlated from the gene for the

cycl opent yl net cycl ohexyl net hyl , furyl
a/@@ CXH mql%l@aééﬂf) Whlchlhdébcdbrymodﬁgpdaq o&nycbve a 30 amino acid
|azoI oxadi az i adi azoly
ov:{rﬁ% %azo y tyrﬁn&&} of W éQﬁeFﬁ?a p¥?)t>e,1|nP ggzgqq? Was also subcloned
int®y hioﬂlfﬂid@)dTZlf—Il)rv)éthPtt@give E'TQ?BHX ‘(ﬁghm 3)
y

oxazol yl met hy i soxazol y net azol'yl met hyl ,
2- Inldazolylethyl yrazolylnethyl thlazolylnethyl

FOIItE az ot??§J Elytb B h%]lca{j e % t@ﬁ%’ﬁ] gnds linker yyas fopsigicted by

11ga21-ngy [ogégﬂeet dft)thplelﬂyﬂita@l rd)}igﬁiﬁicl&‘)hdes? kR Zo1poh BB des were
ridazi nyl 2- pyrldaZInerth I

des%la d to 8?9%91? ggq H9e|1redjm'g§rr Weeqnﬁy |whlch would ligate into the
t

vec%cgi %%S*fgw g’g%érhahﬁlgﬁ)tegr?ﬁ%ggt%f)% tﬁl}\)’otf and bf‘co&l An overview of

thegpyimketsiislshopin infRigybdl i nyl , tetrahydro I , 4- th|a2|nyl
pi peri di nyl, honnpiperidinyl, piperazinyl,

honmopi perazi nyl, indolinyl, isoindolinyl,
F tﬁ%ﬁ» f t ot r I
orlt giﬂﬁﬂ)%g&aﬁflt@@n%r% Ef% (I’.?M donﬁg{soglg@ﬂtl QIBX‘L ﬁ'{@ﬂag% BY modified to

tmf}ﬁ?ﬁertb‘tlr Gt tagrhimas (HyH]) arek Nhierniimyd (l@ﬁh)yslo that the domains ended at

the %nc{ Ob t&lg lrﬂl la;]!,eg % g%%hép sﬂEsl \ﬁgr Itdl % a}gﬁ# %@1ﬁl§1g degenerate codon

usa@a, M@ZWBMH@EW lthe?ndv liRRdr @ 7d B‘é’ln)tl%ﬁﬁé/éd Without any 1nte tion
honppi and wherein any CH CHZ Cﬁ@

erazin InethX
to the Rl t &ﬁtt"fﬂ“ﬂfl %/ betwepn Bsttie damainsiBignes o). Batmrs were
desx%ﬁédrj éfy@?ﬂ%ﬁ gﬁesghg%(gﬁ%ég&glg tg UCR? td%III ntau%seloggth %&f {angqem

(Flguei Syl The pesolmnt pom&hbwwﬂe@ignat@d US Fﬁﬁqﬂ'@@) Complementary

nmet hoxycar bonyl , et hoxycar bonyl , |V-ne | car banoy
OthlIPCé%thQFSc‘é(F{?aWSQ Ito gpngrite Hir blasﬂr é%lmﬂﬁ%ed by a Notl d N

05T O o AR T SERCH R P

NruBrAfl ovet3e8 GY ehest naltéfyis shéveh ﬁ{E@’ﬁﬁé 7.0r heterocyclyl
group within the QL group optionally bears 1 or 2
substituents, which may be the same or different,

Exp%%él@ﬁtcﬁ’dthfer Qst{rhéJcQ rVQlll BQ'CQH%d hﬁ u' uﬁ’rrsﬁ 'ﬁ%hg%rmmg the pET

hydroxy, am no, carbanoyl
expmmwmmmt@m dipresstopl simrr;cE aml Bnyl(SDEﬂ) @¢doinPlus RIPL.

Exple i KR G B o PRORA P GOHFS. corbka: ¥ nclude
dlfféirﬁlt e6duBBtidn @%Bﬂéﬁfr%'ﬁe?dﬁﬂ teﬂfﬁ?éﬂﬁ"é}’f“ﬁ‘é’)ﬁh fferent media (e.g.

cyanonet hyl , am nonet hyl, methyl am none

LB, di¥rfe t WA, i6- hdhgpmt mdpg/tnqmp(pldtsr(y eyl gt whlch the culture is

nDrphoIInyInEthyI pi peridi nyl met hyl and

piperazinylnethyl; (pp) the X QL group is an a-am no

car boxam do group; (qq) the X QL group is a

natural | y-occurring a-am no carboxam do group; and

(rr) the X QL group is se% ected from gl ycyl am no,

sarcosyl am no, (iVAV-dine %ylglycyl)aHIno

gl ycyl gl ycyl am no, L-al anyl am no, 2-nethyl al anyl am no,

( -nmethyl al anyl )am no, (2S)-2-anm nobutanoyl am no,

L- vaIyIanIno ( -nethyl L valyl)anIno

o e . o

~ T
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am nonet hyl ; or a pharmaceutically-acceptable salt,
sol vate or pro-drug thereof. A further particul ar

wa@eoppowsdl of the invention is a pyrimdine der PeUBGBI@®S5/002826

of the Formula | wherein :- pis 1 and the RL group is

mdll&‘a?t &reftlnt (BRcAtralinsto PBSTG i (0N ottitel 1h&uc&f-)| exddesd frdace the
hydroxy, acetam do, hydroxynet hy rooxyet hyl and
culturd; ol dwxme abevingh QISIWUS almam@stﬁ%?%g%fﬁ*wanu s0;ris
Oor r is 1.and the R4 group is selected fromfl uoro,
chloro and methyl; the X -Q group is |ocated at the 3-
A 19%s-tdg pOSHé hdded ¥thé &- tbllrlﬁ@,ls o mb)c@ﬁzm@ONﬂdicdxrw@ﬂnl(fmbit;ate its

purg?cgp%y%;gg @nh)()gmég th ﬁ? 610 Yty %‘}%ﬁéﬁﬁg}}y (with NiZ* or Co**
colg'mﬁ%?aegfﬂtm& s Wﬁ‘l@h Ql%rﬁ?ﬁ IHX‘!/e 2 ?hﬁfﬁ'gr}ﬁ@fbmﬁunﬁed using a variety of

yl'am nonet , 2-nmet hyl am noet hyl ,
memtshyhdmaaomtmha}ngz elnrhyiamgra;pbm Hp)yﬁrophoblc columns and size-

i met hyl am no hy, y)

o S A TARRTEA bt %500 Y UL AR, et mooe
req@ifz6d RIPré@mRphtkin o¥1a stablepiitgny| , benzyl, cycl opropyl ,

cyclobutyl cycl opentyl, cyclohexyl

cyclopropylnethyl cyclobutylnethyl
C c‘pl enHyI hyI, cyclohexylnethyl, oxazol - 5-yl,
—Qﬂgé¥§&@¢¥¥££§ i soxazol -4-yl, imdazol-2-yl

inidazol 4-yl, pyrazol-3-yl, thiazol-5-yl,

3-triazol -5-vyl tetrazol r|d|n '

ngyﬁq 7H- d@nwms %Vglg&pﬁa@ )ylpmg )Crl%%q rg,lpvant pn}glers GH1 was

mo?ﬁﬂeélg@s@é;#} ! yCIO@W b @114[7\%’&8 Not@{y EhdnCﬁ'IZ"rﬁﬁcﬂﬁed with Ecol-

oxazol -4-yl fret hyl,

(NituSGKaR ahd GHN*AERhYhe PCRax@ztiohs dongistedtdil; [1ul 100pmol/jul forward =

i m dazol -1-yl methyl, i m dazol -

primef, nl 1 a b fipmal{yl giekgrpe primesi duk @Tr@;ﬁgﬁ%/t% (dilute), 1pl 10mM

A P BT Y PP o e,
395 u?sténlte I RGO PCR- WhdBdrfoyined lan Zhede @éﬁ@ﬁd)rﬁﬁ@kes&syigﬁﬁé |fkyllo,w1ng

3-thi adi azol - 3-yl nethyl, tetrazol - é hyl, __ .
thet‘raalrlazﬁle- 55 yCnfot ydin; }@/x |(%ﬁ PC fory43eee-nyd C for 4SSec 72 °C for

45:%%93/?4 ‘g; gorgng}p eﬁey]i’CR ulc{g a’veré/ §£%ﬁ&l¥%n}g an agarose gel and the

des%reﬁmlﬁbfbdﬁcﬂﬁ\ﬁiﬂaul Moﬂﬁﬂeal}ml- &ay hgﬁéch jﬂto pET21 v 1C1b between
2-pyrazin-2-yl ethyl, pyridazin-4-ylnethy

the2 Noyt |addiant-I4SI§,eB ebhgive pFAlm1di4n- Moghfwét ﬁ;ﬂﬂ was ligated into

RS b haniee 54 Eqdtyend BTy e o arkeTa2y o1 Cs. An overview

of{h?st§1‘3£9§gfsos@1¥mrin%1§ﬁll'e gletrahydrothi opyran-4-yl,
azetidin-2 -y , 3-pyrrolin-2-yl, pyrrolidin-1- yI

pyrrolidin-2-yl, pyrrolidin-3- yI nmor phol i no,

r holln 2-yl, piperidino, piperidin-2-y|,

LLQ@%@QL&?HE%-yI pi peridin-4-yl, piperazin-1-yl,

i soi ndol i n-1- yI t et rahydr of ur an- 2-yl net hyl ,

tetrahydropyran-4-yl methyl, 1, 3-di oxol an-2-yl methyl,
Phpsphatylation-of Pyimershy| , pyrrol i di n-2-yl met hyl ,

pi peridin-2-yl nethyl, piperidin-3-ylnethyl,

pi peridin-4-yl methyl, 2-(piperidin-4- yl)eth I
W]ﬁhnp@ ok @ihdie W@)@uﬁmhy Iereptegeirad kngdneydtergiich Ln‘lkﬁwr the primers

pi perazi n-| -yl )ethyl
compoNS GF HFRL ReAS GRSt DIFEPOITHAIS)- pBS Aoy e ion i
;%e? t {8duditaes, 2l
W%%da(ra(%%? ,ea%@glﬁg{)él 5 nmet @lggﬁ b%‘%m,[jﬁ%?ﬁ%ﬂef%gr bonyl , "
10k Yinmk th(ﬂfféa,fztparmmM AT, a8y dterdle yeatery | 11 T4 polynucleotide kinase
i V-1 sopropyl carbanmoyl, ,i V-di nethyl carbanoyl, acetyl,
propi onyl, pival oyl, acetam do and i V-nethyl acet am do,
and wherein any aryl, (3-8§%cycloalkyl, het eroaryl or
het erocyclyl group within e QL group optionally
bears 1 or 2 substituents, which nmay be the sanme or
different, selected fromfluoro, chloro, hydroxy,
am no, carbanoyl , nethyl nethylan1no dinethylanino,

T
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2- ( 3- hydr oxyphenyl ) - 6- nor phol i no- 4- (6-f1 uor o- 3-pi perid
i n-3-yl carbonyl am nophenyl ) - pyri m di ne,
Ww@2{080gar oxynet hyl phenyl ) - 4-[ 3- (i V- et hyl - PCT/GB2005/002826
- pi peri di n- 4-yl car bonyl am no) phenyl ] -
16 ARedd WaBYA © °
( U{IIS?;I ydéréox rretéhdya%ﬁgﬁpy:‘;%mm a{t %7 [ g a?% t}rlﬁant aﬁjlop Cp%orr égrlnrl]n IThe
samplep ot a‘tmnotb]qwbhy[)}usm@ - Arreplig BnBey (10mMiTRIS, S0mM NaCl,

G E e LI TN

in e 3B QXacEBR BdIRheny | ) - 4-{4- [
-(L/r- nethylglycyl)an1no]phenyl}
6- nDrphollnopyrlnldlne 4-{4-]
ea in Op % & no ggenyl%42[(?(hydroxynethylpheny
Theqﬁieﬁafé Glepecatluraiorm] huk g -Arre AHE BUEErRY OMMPTRIY, | SomM
6- nor phol i nopyri m di ne, 2- (3- hydr oxynet hyl phenyl ) - 6-'nor

NasHo Liniyd EDTA- phl pef-8dl).nl Bulydfommntpdenyérdariy nopheswere mixed in a
fre{g%/ i m zfﬂ“’ﬁﬁ}‘&% 6\5&9 E%g;lg%( élﬂ%/t g{] %ﬁy}ﬁ%l %m1§14axidehe temperature

allowe® Edlh@b kN OPYC ioRrec ﬂ&lod of 40-60min. In the cases where more than one
4- (4 azeti di n-2-yl car bonyl am nophenyl ) - 2- ( 3- hydr oxymet

prﬁ@qr W' ya%remgprgql] @gpﬁowmmpm of the primer duplexes’ were mixed to
Y

pr%\lnégr r%) Bé gq%]t%%ﬁég }%%8%@?@]9%35/ rl%ﬁ]é%f‘ ?’o {fgm{ QP’fJ’e dgsued
hnka(Ethﬂummynﬁﬁhﬁbpmemyhﬁkﬁ-nDrphoI|no 4- [4 (2 pi perid

i n-4-yl oxyacet am do) phenyl ]- pyrim di ne,

4-[ 4- (3-ani i nonet hyl benzanm do) phenyl ] - 2- ( 3- hydroxyneth

ylphenyl) 6- nor phol i nopyri m di ne, -

4-[ 4- (4-am nonet hyl benzan

__Eﬂﬂlpﬁﬂﬁiﬁ¥ﬁﬁﬂm®Lh&MroxynethyIphenyl) 6- mor phol i nopyr i

AR A0 R g P AR By e 8
pEYRCH1 00k il 2 sfed GAERYII RN TBcHRObNSERICY 1C5 digested with Notl and
2- (3- hydr oxynet hyl phenyl ) - 6- nnrphollno 4-[4-(3-pyridin
NruB -wdspnabiise am}dﬁ)lpjfé]rwar]nealp@ pitmeds, het ligase huffer, 2ul T4 DNA

. ceutical l ccepta salt, .solvate or pro-dru
Lige B ee Repon P P ROt aRin SerilenuatervBigss dypre ancubated

ovét‘ﬂ gggiﬁggmfe?ge&aom% I‘%%%r %%E}ﬁé‘?% l\'lﬁhvxpgv%r;]tﬁlzf t?éé“‘% pﬁ df the

ovexﬁlgﬂt Jistiger wRy Itiear Hadea b rmm»k xaenanp binpbeiy E} coli SURE

6- nor phol i nopyri m di ne, 4-[3 §
cellse JAoYYa wp@ﬁ% aROGH quhle ROy} ten tpah ghpcksd gkt Ry Cofes PPsec.
ssby AR IR L0 s e e st g
°Ct IHephi@iyhljure @aﬁ@hcﬂh@ﬂntﬂ’fﬁ@e}d foE’HSEhulil @t 4000rpm, the resulting pellet
2- (3- hydroxynet h henyl ) -4-{ 3-
was (ro-spgpieadesoin §0yf@§hme @arab@\r?b‘w pltrsngnto} LB plates containing

h no 0
carfel TG B Ol oA B2 Tns L v gnq sivsns 10.3% ¥/, discyrs
incB4tey bydigipit i+ 3’5"@01“]@51?3&]3{11&113@)6610?(16@'%@ then screened to check if
3- hydroxynethylphenyl) 4-{3-[ -nethyl-

the. 1WSFE’bWaHW wes ByAcssibanoyl | phenyl }-

6- nor phol i nopyri m di ne and

2- (3- hydroxynet hyl phenyl ) -4-[4-(L/r-nmet hyl car banoyl ) ph
Malifi¢dtions e theGénerapStrawpdi ne; or a

pharmaceuti cal |l y-acceptahl e salt, solvate or pro-dru
The ﬁ@‘reéaélﬁm oA cRBRURCtSIY AR Neid ke asise thwsmwgwansgﬂot?and

NrJI ?E‘T’Zl %( 1% ééﬂepa'téhe a qﬁ‘rg’e \ﬁ‘ahib\éle o? ofolﬂ?es & {Hél I?eg!:ltlve

4 {3 [4 (am nonet hyl ) pi peri di n-1 -yl carbonyl ] phenyl } -
2. (3- hydr oxynet hyl phenyl ) - 6 nmor phol i nopyri m di ne,
4- {3 [(2i7?)-2- carbannylpyr% [idin-I-ylcarbonyl]phenyl}
2- ( 3- hydr oxynet hyl phenyl ) - 6- nor phol i nopyri m di ne,
4 {3-[(25)-2-carbanoyl pyrrolidin-I|-yl carbonyl]phenyl}-
2- (3 hydroxyinethylphenyl)- 6- nor phol i nopyri m di ne and
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2, 4-di met hoxybenzyl, and tri phenyl net hyl);

di - 4-ani syl net hyl and furyl nmet hyl groups; | ower
wa@bdoemysar bonyl (for exanpl e tert-but oxycar bongdd/GB2005/002826

| ower al kenyl oxycar bonyl (for exanple

corttdl yl y(ga[rpﬁerey Uhpleffl[ﬁ/ﬂhe hi %mﬁ‘c;n Rh& R BRSO forBE AN hence it
(for exa benzyl oxycar

wag dﬁﬁ@tﬁbmmz @razoywap bbmys Thzs—\mst reetifeadp dophesphbuiating the

oGO SRR SPERSRIL s b AN i v

2 pabm i1de 'Bﬁffélf Qi1 EXAPRESIF TR Hal A8BGhe @'ﬁ@lsﬁ?ﬁfb%é')l (198M8) and

and substituted benzyli dene groups.
2plghertle p\raltfat Ehlfs ovas iebated a7 T(S/ﬂndxlgoualadd Ehmmo 80 °C for 30min.

ct| u ncl ude, for exa e, acjd-, hase-,
ThP ERA ¥a ?FP ﬁagm sglifin peiag w%rﬂ‘Jwﬁw @tgss &l%ﬁ?CR
Puﬁﬁl&ﬁoﬁs K:f-t') n |AM Ofpg NFM ey GREPABY hak@yﬁfeo QERRL T pIERS were
roups such as benzyl and photol ytically for groups

Phcgeb%ylﬁéedz vgingr ise mehodx siesanb@h yilboverh@hft ed@ephqrﬂated primer
A t
oo S8 OISR Pl s SRR,

general gui dance on reaction condltlons and reagents
and to Protective GGoups in Organic Synthesis, 2nd
Cloning and Expressionof gthlet at, al so published by John
MWley & Son, for general guidance on protecting .
x1igk cmpssts thﬁ itwd diomgaisg aft gmgrtlndtoemom Gl falloeveFobynd aingle

t ai ned by conv |ona roocedures such as
ext{ﬁﬁ%‘i?ﬂ g‘afr OPﬁd?Iﬁe‘n%ﬁﬁ&%&% aigg are cuprepfy linked with

a SEXARRY r tyi:

S S R B U e S R

andzthe aminef acicheeqFenceud given inhfequee 0L, R2, g, R3, r, R4 and
R13 have any of the neani ngs defined her ei nbefore
except that any functional group is protected if

y 1 INEFES §@Hsﬁ‘uct€@l‘)yh%aﬁ§%’ Rk g@ﬁ’é"i’l%ﬂéegw Nhél%ﬁb@z I sites into
presence of a Suitable base as define herelnbe ore,

x1HA (GHRaCHI6TIRD); chiagaek piK1.hEhd-GHRIMamMiGRES theQlligatedrinto
a reactive derivative thereof as defined hereinafter

X 1B SpeRn droRhand dfindiil sites torgavs nls!- dofFhsapptic diagram of this
hef,ad that any functional group is
mﬁprote%?g%9§?lﬁ%ﬁgggary whereafter any protecting
group that is present is renoved by conventiona

nmeans. (b t roduction of those conmpounds_of
The B Fgsth s hectird il 5a5eboing AR Rizs)Bow £ 56 BogTe: Besression
wa ORMENbENse | hodTRAAEANG vlor n bR B2 198 & CBorls
RIPRAcedlndPiRidn lespressad yn @B mhdianfemmm gherdimfluctima with ImM IPTG
erein ore except n uncti.onal .group.is . .-
(fingl, 08 %aawp} at ¥k g’@@r‘%}a‘s 5t qﬁ cxmfgﬂ/ ofgble, ahy mpptiple Mw
banf O B! bsdfvERGhe wellteth 16t ﬁoﬁe%l%ﬁin‘é%ﬁ?ﬁgﬂﬁtl'ﬂe

thereof, wherein QL has any of the neanings defined
herelnbefore except that any functional group is

cessar ereaft an rofecti.n
A IBh Pl EFERER ) Sty BE R orlin (igure
13).MBaASmbé Sﬂlcbatkahﬁnmgq)rbemsf f&na%@nﬁi he BFOtEIHYER) Cand the

am ne base such as or exanple, pyridine,
mulgiplg- Myt bagidp avere gl pefiered mi]@ﬁ yresteryil bt ﬁcqiymm@nyrieoassays of

thlséthah%Y%ﬁlHtﬁﬁghg@%ﬂoﬁg dlgﬂf i Xgrc?ntt Qg&% orcp ac )35 f Are r114)

al kali or alkaline earth netal carbonate or hydrOX|de
for exanpl e sodi um carbonate, potassium carbonate,

cal ci um carbonate, sodi um hydroxi de or potassi um

hydr oxi de, or, for exanple, an alkali nmetal am de, for
exanpl e sodi um hexanet hyl di si |l azane, or, for exanple,
an al kali netal hydride, br exanpl e sodlun1hydride. A
suitabl e reactive derivative of a carboxylic acid of
the Formula V is, for exanple, an acyl halide, for
exanpl e an acyl chlorlde forned by the reactlon of t he
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hal i de portion of a Gignard reagent, with an

or ganoboron conpound of the fornula L-B(L1XL2) wherein
wa.2008/08080li spl aceabl e group as defi ned herei nbeP©r/6B2005/002826

Preferably the conpound of the formula L-B(LM(L 2) is,

C&%Q#tfcﬁ@%k @folQ@triﬁ %%ﬁieg}sgﬁdq)rbi alctif | Gﬁl‘@vﬁ{r Elghlnegé Fafidems

procedure, the aryl-boron reagent of the Fornmula XV
Comitudte of GlIaard GH ttihdams oirg gamaratd lusing stamdaoliRGRofechhigues

formula aryl-Mwherejin Mis nmetal atom.or tallic
foa?ts%bw ion and tpRptermalion ol g RrAREred, VEYBT- eﬂ} gopn be

varieh ¢ llgatif@ éﬁ%lstrglgfoﬁrﬁﬁ 'Eﬁﬁ@alledabl‘i)gﬂnh@l%bﬁ&’e% pefn%r into ﬁrepared
exanpl e; hi um and copper. Suitable values for t
vemmmhmc gqamptxe jtratdgimteyre Slmwrekeloyifer thgrevngisuohief ERL and GH
ntain a tin, silicon, zirconium alumnium
&hesi um mercuryor zinc atom Suitable Ii gands
within such a netallic group include, for exanple,
hydroxy groups, (I-6C)al kyl groups such as nethyl,
Steategy 1 propyl, isopropyl and butyl groups, hal ogeno

I brono and i odo groups, and
G%‘f&gﬁ?n?ﬁoxya@rogp@iguch as net hoxy, ethoxy, propoxy,
and b Lcul ar
oigg[;(g[?rg Sstﬁs &?rgvaﬁét Iéltmgtyl Mis, for
exa ‘ft Cat méi a compound of
the & &IPPon conpound such

as- eDl@éﬁﬁ&BqWétcttm@ N%ﬁlrﬁ}ti %ﬂo yk-Si (M) F2, an

0B g dPigest recdpienrmeconpothi¥tod atha‘é 2 pﬁd“ﬂ;bﬁn}xd Gab (thd&H-

f or Mm@, 8),a6H).- Zr G 3, an or ganoal um ni um conpound such
ag. aigaePORstodct trte veaomntd givapRT2 nBPRL-@nS),-GH

05 J FORPRN SHehiEBnTUTRO UAE HELACHT ites dfoewafdQuigered t he

for @ﬂét@g%TTGWAT@DGTC@a%EEHﬁ%r eonpound such as a
CO”%MQ&TEGA@TTGWGWG@M) HgBr, or an organozinc
ct%ﬁmoﬁ%‘?&'éﬂ ﬂfl fie fornmula aryl-ZnBr.

trgc 1 I?tr Ly <0 BTY n"i\)PﬁL 4-GH.
Pg 5% 8 ‘%ﬂ‘éc(% E%gﬁﬁ?tgrs%f%lg? pg?gﬂ@g Ri‘u 4§§r el ]E]naf tzer

(f) For the production of those conpounds of the
Stﬁ%gyha I wherein X1 is CON(R13), the acylation,

conveniently in the presence of a suitable base as
Geufratien ohBREFAGRADVRA -6H an ani ne of the Fornula VHI

13NHPCR BRLwbetwgeniiel end Natll 3itendor@krdpwmenry of t he

meanitatgstget T1eCAA BCTOECCr everse ppmet fat any

f uncdrataatatgreopgcckscGrAGETGIT GITGEGE sary, with a

car oyt PCrasloduct itlANES a6 NogL. deri vative thereof as
dgf ']_?%gst hedigienet ek amhqtcot hed Ko fpmé‘t/{mysh%m (®e. GH-

and R4 have any of the neanings

.dﬁf ' dﬁxﬂgttt%ﬁ vESGERS %Q%Laﬂgﬁ/{ Li{r}CA'-@ﬂt" group

is pr &cte necessary ereafter -any protecting

Sg&gg}&that is present is rem)ved by conventi onal

The reaction is conveniently carried out in the
presence of a suitable inert solvent or diluent, for

Geneantior obRRb+AdWuK)oA -BBLer such as_net hanol , et hanol ,
i $ophwsahibe pgmees fy thegeaeratien of:the A(B4gRaAdiks| vent
s B¢ Migest metipightermetoc WithMNabanddbdoBd o pEFZd(m )RR IbdH4S)s-PRL
t et r(&ohl exaimhds 1 avove) her such as tetrahydrofuran or
13 4-1d &% 3l gorid] Bti@dTBiinict IR0 byt tegioh PR -AMAK)RA -PRL
Conveni entF the reaction is conveniently carried out
in the presence of a dipolar aprotic solvent such as

i met hyl acet am de,

Tﬂ\él\?\gog ﬁtt%rlgﬁ e1¥02(r;il di met hyl sul phoxi de. The
reaction is convem ently carried out at a tenperature
in the range, for exanple, 0 to 120C, preferably at or
near ambi ent tenperature. Byrimidine starting
materials of the Fornula XVI may be obtained by
conventional procedures that are anal ogous to those
d| scl osed |n the Exan'pl es that are set out here| nafter

o T o o a1



10

15

20

25

30

per well. Aliquots (90 m) of culture nedia were

placed in the outer wells to prevent edge effects. The
wa@edob®108er e i ncubat ed overni ght at 370C wi t h 5P6€TZGB2G06/002826

allow themto adhere. On day 2, the cells were treated

with test conmpounds and incubated for 2 hours at 37C

wth 5% CQ2. Test conpounds were prepared as 10 nM

stock solutions in DMSO and serially diluted as

required with growth nedia to give a range of

concentrations that were 10-fold the required fina
EXAMPIdOhcentrations. Aliquots (10 m) of each conpound

di, |yt re placed in a well (intriplicate) to give
§£Eﬁ@9ﬂ93§¥£§£§uired concentrations. As a m ni mum

reponse control, each plate contained wells having a

final concentration of 100 nM LY294002 ( Cal bi ochem

E. BwdistBdd] (RE3CAfedonflve-RIBL 4d4320@)yc giowa maxiomimLB media

BB Bk e A SR The 2% e
grovhiestpkigest 37er@. Theedinlys WeRAMABSHA W dnhOB6bo RY0(PMYEOKIng

f or mal dehyde sol ution (Si%g?, Pool e, Dorset, UK
PGt prdgine crpceniragaspt AnManbheeplturesnyeneagrawe fhoe farther 4hrs

N Lo et e
deqxasigbataandrorsptied. The sohdtde fhctiohheasf than 13g]asdl Byt dettifi@sion.

removed and. th ontents of the ates were washed
A PR anRA AT Tty od B ohuioubh ey trdentepeion
Cat al ogue No. 10010015). The contents of the plates
were treated for 10 m nutes at anbient tenperature
Theypaluble fraglionywas d¢temingd b ELES A eind 40eg/medbifltarstem was loaded

$i Sty of a.mxture of S 0. 5%
omf i 120 BREF 85 1 Rrofinl WL Hefisfeiea iy 2/ oo gna the
wesierel bitedpesingi eabbltndntGIBi ABS (pMnAyP| HEK @8t BYbbIt-HRP  Ab
treatpent for 1 hour at anbient tenperature of an =
(Se%ﬂf’gafe( 156 5eBuRg ¥ oI hghiesckyigoin ibiandesn spmprisige efsemigigid
linkdF isBfowk liMPRArdMdk [ Marvel " (registered trade mark);
Prem er Beverages, Stafford, GB] in a mxture of PBS
and 0. 05% Tween-20. The ' bl ocking' buffer was renoved
Exgéﬁggggtcells were incubated for 1 hour at anbient
ure wth rabbit anti phospho- Akt (Ser473)
anti body solution (50 m per well; Cell Signalling,
 Htchin, Herts, U K , Catalogue No 9277) that had been
Ri 500 in 'blocking' buffer. Cells were washed
three tines in a mxture of PBS and 0. 05% Tween- 20.

Subsequently, cells were incubated for 1 hour at
E. aobi BhR1(FEvainMes-RiRTh Allexabteuard®s | abeldeld g®aedia
a@ti-rgbbjt I (Séao m per well; Mol ecular Praobes,
supplatrented guith ccpibepistlim,pigfragygline @rd charammbignisoinheagells were
growR QRikiAd 3t shad Been il tvide 1ndROd iap an Y960 '0.4-0.¥ using
buffer. Cells were washed 3 tines wth a mxture 0o
IPTERS afidalocasesthier ref AMAThalchljures wefe PRS/( 50 arfiythemghrs
d.to each well and the plates were sealed with
*”ﬁﬁgggﬁe%V%ﬁe sealers and the fluorescence signal was
detect ed and anal ysed. Fl uorescence dose response data
obt ai ned with each conpound were anal ysed and the
Therells ecraflysednising p sembinagen i afdysozgmien sediumygdgoxychloate and
| e Lye. . I n. VitroVDA- VB, 468 .
soniEth e ThE ol bIE b AS i ispfld P Lo RRRS) Rl
stairesl PAYGH gele showebnd bteviabitahdyfoetandeatexpReneninds to
inhibit cell proliferation as assessed using Cellomcs
Arrayscan technol ogy. A NMDA- MB-468 hunan breast
adenocarci noma cell |line (LGC Pronochem Catal ogue No.
HTB- 132) was routinely na%ntained as described in
Bi ol ogi cal Assay (b) her effibef ore. For the
proliferation assay, the cells were detached fromthe
culture flask using Accutase and seeded into the inner
60 wells of a black Packard 96 well plate at a density

o,

o NN N\ N - o A N~ o
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nyel oma and | ynphomas. According to a further aspect
of the invention there is provided a pyrimdine

waercwatspve of the Fornmula |, or a PCT/GB2005/002826

pharmaceuti cal |l y-acceptabl e salt, solvate or pro-drug

Thielselulef fractitn chelk ideRemeA By HIaE Al | ond Mnghe8ll 85taAldem was loaded
medi cament_in a warm bl ododed ani nal such as man

onjge g drlclt hgGlo g5l et Protcinsyrscransferieh doi VBT membranhemd the
r p er f e For mul
A el Y DliSa A R Y ald TyliplaBhp e o
(sepomdacbr)ugeetmgmdﬁd Bse Hivhitivety dfer Gh rindémre@nipdisingSesdnt-rigid
hn&g roduc ?%%an anti-proliferative effect in a
rie ool &yﬁﬁ such as man. According to a
further feature of this aspect of the invention there
igwﬁgovided a pyrimdine derivative of the Fornula I
L¥hdr maceuti cal | y-acceptabl e salt, solvate or
pro-drug thereof, as defined hereinbefore for use in a
war m bl ooded ani mal such as man as an anti-invasive
Pusifieation of Tiededasnt ai nnent and/ or treatnment of solid
tunour di sease. According to a further aspect of the
invention, there is provided the use of a pyrimdine
Coflfhicisati cn 103+ 3 FQ rl%b%rIdZ’-l-4HF @ere hort listed for furt(l}er study
pharmaceutical | y-acceptable salt, T\Vat e of
baseth en dlisiir, iniiinl septra-meatitalrastivitied rthe bxoasshhél“mar@qbt&smbﬁ rpl.a@fmd

RS KoL) Lo BT e L B A e

carﬁScD o6 in0f L hakhi suvtards! PlrifitdBoR was RE¥hERdn tthe ssRBleYroRin
yrim dine derivative of the Fornula I, or a

. fra‘ﬁh’&r Aiteutd cemBinaione miap¥iechslate | inynohilised ongabiodr wdfinity

rgABEaEny eS! A58 EEE 1R OB TR i

puréivatienpstep, étadlyicheionf & ecichisved usiag nt sH @ostteht E(?H"Bito pH 3);
to a further feature o

such.as n. Accordin
no85b e Teing i et O PRYERe PSSR Fh el ppstes
Thé¥ford Wi REAEQS (o %hg’ eanoi‘mﬁgh%lé: QﬁlﬁHﬁ %P to (PgMalmldazoée) with
phar maceutical | y-acCeptable salt, vate or
modifieteams in the nieificatéan $tmtesynbe adiieeil n>7t)%epm‘ayuAam¢me>e:h@1ﬁge

f
oS TESLEFRER el Rl PAh SRS AR5 P

1sﬂamdﬁmduiF@aﬁﬂHht of solid tunour disease. According to
a further feature of this aspect of the invention
there is provided a nethod for producing an
uaificatRinObase@r i BYES & febils: | T1BEARD !
Q such as man, in need o such treatﬁ%ﬁt Qﬂﬁﬂﬁagaﬁ%rﬁg%ml
Tlcaﬂﬂi%%heﬁﬂ(h@u)mi;wug/mhl mal an effective anmount of a
pyri mdine derivative of the Formula I, or a
phar maceutical | y-acceptabl e salt, solvate or pro-drug
1 1tdi%5&9c§bt ifSd H&Tck
. further afueat ure o t%@&ﬁg é@glg%:?ézgﬂ‘g ?ﬁ%q{a%voe lileéin ?Iﬁgrlgres
of cuburp @ vidieperditreet hpabfgor produci ng an anti -invasive
effect by the contai nnent and/or treatnent of solid
tunmour disease in a warm bl ooded ani mal, such as man
The! 298¢ Sr Aft EUKD 1 BIIHALIRS,
ea &1ﬁfsterfng to gg? an%%éﬂhgﬁzg??@%@?@%”%%%ﬂﬁ?Ggfméhe
highgy protéiolicnecengntiatsst Avemdlfir teselt Fosbtaihed lvhe®thedtandem is tested

h ceutically- e ble salt thereof, solvate or
on FAgaPis ses Pieals PG S Piui Dor &, Smdebminiris vor epnducted

further aspect of the invention there is provided the
use of a pyrimdine derivative of the Formula |, or a
pharmaceutical |l y-acceptabl e salt, solvate or pro-drug
t hereof, as defined hereinbefore in the manufacture of
a medi canent for use in tgiaprevention or treatnent of
solid tunour disease in a rm bl ooded ani mal such as
man. According to a further feature of this aspect of
the invention there is provided a nmethod for the
preventlon or treatnment of SO|Id t unour dlsease |n a

o o
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i nhibitors of 5a-reductase such as finasteride; (iii)
anti-invasion agents (for exanple c-Src kinase famly

WO nbveloidsoer s | i ke 4-(6-chl oro- PCT/GB2005/002826
2, 3- net hyl enedi oxyani | i no) - 7-[ 2- (4- met hyl pi perazin-| -y

with) edspert yth - Bt B ZHE.OPNe i fidatidh OMANBLAREG! {sNBlustrated in
.(AZDO530; International Patent Application WO

Figyre §33419F il 8F.
- (2-chl or o- 6- net hyl phenyl ) - 2-{6-[ 4- (2- hydroxyet hyl ) pi p
erazin-I-yl]-2-methyl pyrimdin-

Qudntyficanibn bpdedioaZtilIS ASre fts 6 TaoE AR 2 {4IARARQNBAL) = 550g/ml. 1ml
BMS-354825; J . Med. Chem 2004, 47, 6658- 6661), and

of gahbtaprdhesicn dagetotal iehd wes §50ng & hitawpsektriaed fioth 2 litres of

Lnhibitgors of. urokinas lasm n n j vator receptor
cu R 08 e KR B R O AR M O R
folfl dhdeXiainhan shGH dtnthe igtRF Srothia! dshBedfaBvhd) A aghhr result is

anti bodi es and growth factor receptor antibodies (for

obiaingdsihen thedtanden isdeghEborapmplso igsis.r ast uzumab
[Herceptin(tm] and the anti-erbBl antibody cetuxi mab
[C225]); such inhibitors also include, for exanple,
EXAM®EEw ki nase inhibitors, for exanple inhibitors of
hthe epi der mal grﬁmﬁh factor famly (for exanple EGER
The Goneyntrfirnseiha kP n¥ae measiisht byiRg sthe hBragdford’s Assay. thGH
T | = : : : : .
(@l WS REGS Y4 n paallelto verlbudhe versety of s dota dhtsned figm
theZRrhdfordls Assayey (G ias itntuseddd di®39Y replace the GH standards in the
}#\FSS-ethynylphenyl)-G 7- bi s(2- met hoxyet hoxy) qui nazol
GHbigasspy HuBivE | t8Rdam Blandssf cyryae) Pusp ang impyip| tagdegp samples and
thGH % réhr 4 YhdiaZrd GrfPERN Gl
et gtand Lo SR SRk AR RRIA LA,
theipndieini coneentretioh was tHea padasured from ¢abh HITSADlaE. THeeGH ELISA

. hepat ocyt egrowt h f act fam]ly, inhipitors of the
oiv3F DD i e b Vaips B igmggs measured by
thede LTSI DT hik llRéttMESinTHigige19.ne/ t hreoni ne ki nases (for
exanpl e Ras/ Raf signalling inhibitors such as farnesyl
transferase inhibitors, for exanple sorafenib (BAY
EXééE?E ) and inhibitors of cell signalling through
, %E% and/ or PDK ki nases; (v) antiangi ogenic agents
such as those which inhibit the effects of vascul ar
ndot jal growth factor, [for exanple the _
olagtin/GEL Landems, ot hel jal cel |l growth factor antibody
bevaci zumab (Avastin(tn)) and VEGF receptor tyrosine

ki nase inhibitors such as 4-(4-brono-
Tangemp iy pratactin resyl/os- GBt hvasty aifd (without their respective antagonistic

mu@g@ﬁ%h elbgIs%?t%l%sﬁ%e%ir&?@%ggixi/t?o%ﬂlcenﬁlzeoalplppoepri tZeDrgthiéﬁon sites
to eithdréntl o eQeRe tRdraplei lipd@b Mtd/fheXankdeRr gBRt hoxy-
7-(3-pyrrolidin-Il-ylpropoxy)qui nazoline (AzD2171,
Exanpl e 240 within WD 00/47212), vatalanib (PTK787; WO
Fleﬁﬁfeﬁ%)nsand SU 1248 (sunitinib; W 01/60814), and
hat work by ot her nechanisnms (for exanple
l inom de, inhibitors of integrin avb3 function and
The e Res e iabeiieted i TEGRB GUA B ARt itha Hexible Tnker
basddné£§ ] n i |ORStr 6
00/ 40}{5%639%60@%6215,9@ B & d&z%%ﬁé@?/\%%gg%&%ﬁ@ﬁdo hge
protgip/dogRirs;and e nkgntHigeng6).t her api es, for exanpl e those
which are directed to the targets |Iisted above, such
as ISI'S 2503, an anti-ras antisense; (viii) gene
t herapy approaches, including for exanpl e approaches
to repl ace aberrant genes such as aberrant p53 or
aberrant BRCAl or BRCA2, PT (gene-directed enzyne
pro-drug therapy) approaches such as those using
cyt osi ne deani nase, thymidine kinase or a bacteri al
nitroreductase enzynme and approaches to increase
patient tolerance to chenotherapy or radiotherapy such

o o,
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A m xture of 2,6-dichloro-4-(3-nitrophenyl)pyrim dine
(1.1 g), norpholine (0.177 g) and DVA (5 m) was

wa@iosned9nt anbi ent tenperature for 2 hours. TPET/GB2005/002826

sol vent was evaporated and the residue was

Hedc€ - tR& 8PS PARE ! ddniBiiv! 188 @ar@BinOdahdse. vatiee byelsgitingrih different
soli1d was collected by filtration and washed, w

I th a

donsaies. [For eammle,che profaeiin SRRL) ipraiagtinel - 14 Awine 46ad delrigd G129R

obt ai.n
R S FAR. 319 FRutabos (FHD AR Bov T hoone G120R
ante%%n?s@%uﬁ&nt GO 1960 dasasd bhibaudtinfthe timeempyent fih eatarioty. of

sanple (0.02 g) of the material was purified b% .
wayso(Hig#recR). rigvisgr22phyd 33 v the wlsdids eAncER SR irgtem
ol ar ~sol v radient fromO0%to 3%ethyl acetate in

seq Cﬁ@foég%esgﬁﬁrgrg]in ‘e as eluent to give purified

2- chl or o- 6- nor phol i no-4- (3-nitrophenyl ) pyrimdine as a

Stapdases PO caprige St amprerity e Segess T Saeppd Piplilp Qapalitto be
: btk - refrifliotd Wh&orRikl ites. Digestion of the PCR

flanjs chtf%?%—zé‘g’éﬁgﬁ% rieﬁg_ Alf (3-nitr gg??eﬁly?s) pylrg?SrrliO(rJIli (r>1e )

pro@ct 2@ the, re@iptenti vestormstithythesrerepirisipn rAndoruciqasgofgdipyed by

. Q), tetrakis(triph I sphj [ . :
hgag‘)ﬂl aggggxpﬁf:og{l%t na‘aﬁf;%eﬁlgggeog Wg%%ﬂ g%dl umg%géog%ﬁgtg i
Thi6 %a&%ssgaanaﬂbdca#igdb @Cut Rty lRanéorisin mz pnmlmh]fdrr(F'ggre 24),
and heated to )C using m crowaye radiatio Q
WAL berRpiacod he1aE oS HRERE SOhe b et ey GossBirdd
gl ass tube. The resultant reaction m xture was
evaporated and the residue was purified by col um
SeibhRsid (Tomdamey on silica using an increasingly polar
gradi ent of 0% to 10% net hanol in nethyl ene chloride
as eluent. There was thus obtained
Th% tandeEh O XY E8s Bid e 8 YihikinG +WB pRdteini dvenadn Withiat edipkielinker
)pyrimdine as a solid (0.142 g); NWVR Spectrum
baseDivEtu6yeqBerte AEEA4K Ay tigry are gnigpe fegiriopop sites a pagh end of the

| E 7.48 - , IH), 8.35-8.39 (m 2H),
Pr"?&&@"?‘%{mﬁéﬁj fhegggf‘?r @’og,%‘? %i?); 9.H)09 (t, IH). A( m xt :?e of

a portion (0.12 g) of the material so obtained,

st annous chl oride di hydrate_ (0.27 . et hyl acetat.
Hepep ﬁhﬁ)t\lijvarmO@%é%?m% @yﬁie)twgi &4 f?‘? g%f“%&ﬁ%ly Hgaifhny %}?ferem
dmgglgs e egaxgglg{l 1213 \;\)Igchgctfne@ﬁl') RoRibtid U9 Mdfo avidReicid®d129R

‘the Tesl s treated with a mxture of _
mubit (1-¢4RREhGo29R)e gfobh hbdmened Gl )camd dba groaitk dosgereods20R
anmoni um hydr oxi de sol ution (.2 , ,d=0.88). The .
antpgoRRs) renpla I 1P OB Rt Descapige it SF 8L fgre 1 @ variety of
S[AL e FidiEs heSIHdt BNEhAW @R Rt Rb®INBSUERIRVAM Piptein
wa%?@%glt%i g{ grll tshe filtrate was evaporated. The
sequesied fier thess dourairfsi ed by col urm chr omat ogr aphy on
silica using an increasingly polar gradient of 0%to
10% net hanol in nethylene chloride as eluent. There
StaWBsdtHTS cabbalsddo 4ehetat@thd geee ot the desired protein domain to be
2- ( 3- hydr oxynet hyl phenyl ) - 6- nor phol i nopyéi m di ne PCR
flaghpd 1bP thy ; aPRIVIRTISSe FSHISHPT (NBRNFAIRsE sites. (Rigestign of (aq PCR
pmgﬂ%%t’ég thelsﬁ%{p%ﬁgu/e(:% W theg%Zést&mon;_&%dr%ansléabs@§ folldWed by

44-77.5 ,
ligfichdar. tBahsfotinatiéh) wilB gdrkrdts a tindenbwithpheddirgd ipngein domains.
ol O0OUS BT 0eedl L SR SRS bl e BARIPlFSeate 20,
whﬁch(vgalﬁﬁw Q%JT&%M 'u);i-ng 2B PAR1cBARY dinfér di AEc0R Fcspped ed
W th the appropriate carboxylic acid to give the
conmpounds described in Table I. Unl ess otherw se
stated, primary and secondary am no groups in the
carboxylic acid were protegéed by a i V-t
rt-butoxycarbonyl group whf€h was renoved by treat nent
with trifluoroacetic acid as described within Exanple
1. If no such primary or secondary am no group was
present in the carboxylic acid, the procedure of

.. o oy o,
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IH), 7.44-7.51 (m 3H), 7.58 (d, IH, 7.82-7.85 (m
IH), 7.96-7.99 (m 3H), 8.27-8.39 (m 3H), 8.45 (s,

wo Bop/oMBSE Spectrum : MtH 496. [ 19] NVR Spect r uP€T/GB2005/002826

(DMBQd6) 3.73-3.86 (m 10H), 4.62 (s, 2H), 5.27 (s,
IH) 7.28 (s, |H), 7.43-7.54 (m 4H), 7.94-8.05 (m
, 8.30-8.39 (m 3H), 8.45 (s, IH); Mass Spectrum:

_Jﬂ&_AQQQ_QZO] Mass Spectrum : M-H1 468; HPLC. net hod

Bl, Retention Tinme 1.45 minutes. [21] Mass Spectrum :

M+H 469; HPLC. nethod Bl, Retention Tine 2.89 m nutes.
Thd & ddMRSifs SPBE ttAddehn ndvlt kﬂbéﬁﬁked"‘ﬁie@ﬂ y iR tHBl G-terminus o-

Retention Tinme 2.86 mnutes. [23] Nhss Spectrum : M+H
helix ofBigmainA|apd theNhistnidal d- R@Jmnf {eonimal Be Heno7thaigauescfor the

24] echr v M 96 t hod B :
porfuRiias FPRE0 2T i e ) e e Bt so e
heli#29inkERLATE ATKD A0 ds d8ned Rpteetnt ﬂoQﬂesElhﬁﬁce%, 88 m nutes.

[ 26] Mass Spectrum: MtHL 472; HPLC. net hod A3,
Retention Time 2.28 mnutes. [27] Mass Spectrum: MH T
Hefte8 ; HPLC. nethod A3, Retention Tinme 2.3 mnutes.
128] Mass Spectrum : MtH 1 473; HPLC. met hod A3,
Retention Time 2.15 minutes. [29] Mass Spectrum: MrHL

gg;;m;*ng B e A e A e 2- 62 m nutes.

2- (2-fluofo-3- hydr opyiRhgsy! ) tEBmeRigahal i no- 4- (3- pi perid
i n-3- yl carhonyl api nophenyl) pyrim di ne A mi xture of
2-f 1 uor o- 8- h{adt oxypH&AYIOBor joni cl-&ci'd |( 0. 058 @),
2-chl or o-
6- nor phol i n %L(S pﬂBéﬂPgin 3- Qf%arbcnylaninophenyl)py
rimdine O 15 1 g),
tetraki s(tri-phenyl phosg hlne)palladlun(O) (0.014 '
Thestgpdam geire isgqadistesddnulinkine onpwian dgmebgwith @é\plg@h zhtlber
d
basiEor B8 sBucBEF AN RIAOE helyillule R GRUTSES ol Bl eng gfime
proﬂ&ﬁﬁd(ﬁﬂlalhﬂ addt(HE lirskien gFlmrmmmrﬁ@él Nl ehe hag bééil engineered
tes. The resultant reaction m xture was evapor at ed

mtoamf Nrerpival o Uathephrlier 1egiRB dse PUBRAUGEYHY |8 ghas been
engﬁll%l‘éﬁ' A6 and Wat@inal The &' 8aNIEiglR% €S %56)A’at§1ﬁegnéﬂléshthe

brine, dried over nagnesi um sul phate and evapor at ed.
modﬁﬁeatroesxfdwelmkasrqgm ihiGditapgeriPl C usi ng a Waters
"Xterra' preparative reversed-phase columm (5 mcrons
silica, 19 mmdianeter, 100 mm | ength) using

Thed@Gérfagdl Makyr fQhédice Hh@iﬁdifég&eQVotY\@ﬂt@éaI{ 6O8i Sty dpPerdil to a
aqueous anmmonj um hydr oxi d=0. 88 andacetonitrile

PRIageng igdhe dompia W@ﬂlpalallg‘ﬁlf’ﬁkﬁoaﬁtﬁ@@s bassd purthe femeplate PRL-

it ST S 7 PS DR S LRI 78 v

introxickd lae tiee dbhraiatyl betmser|the hihker Thelr domais Bhinsthe bdaadsnetere
the ti onmpound as a colourless solid (0.013 g);
donﬁﬂm‘?‘%&fﬂﬁwq%%wsoae) 1.48 (m IH), 1.8 (m 2H),
1.88 (m IH, 2.63 (m IH, 2.84 (m IH, 3.02 (m

M), 3.71 (m 8H), 7.05 (m 2H), 7.18 (s, IH), 7.4 (m
HenQH)he WV(BHIO@Q}]I;I dptpinsgn 3he( sipdetrh-l)c,an be.\a8ed by ligdfing N different

trunRES bR, Kor Shahts 07 Bralastin CRID mielagiingd-14 amino acid

deletddatG1 2910 iR (W& 14PRE, 0T12ORY, %@o@@l E&Hoﬁmeﬁ) afd the growth
sol ution of boron tribrom dé (0.85 m)

hormeney 1 HWRearshgomist deit4e (GH)GIZR) zduai bd combmeé tm ﬂleé@hdem gene
solution of 2-fluoro-3-nethoxyphenyl boronic acid (0.51
g) in dry nethylene chloride (20 m) that had been
cooled to OC. The reaction mxture was stirred at 0C
for 1 hour. Methanol (7 m) was added and the reaction
stirred for a further hour at OC. The resultant
m xture was evaporated. MfPhanol (2 m) was added to
the residue and the solution was evaporated. The
residue was triturated under diethyl ether and the
m xture was flltered The flltrate was evaporated and

o a T 1 e
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added to a m xture of
2, 4-di chl or o- 6- nor phol i nopyri mdine (1.04 g),

w@20gaiesayphenyl boronic acid (0.472 g) and 1, 4pdi/GB2a0vs/002826

(40 m ) under an atnosphere of nitrogen.

in Aetietkios (taks PRgol 1hoSgehaiay al thetlposifiéh in(ddnddld AJdr dédSain
added .and the resultant m xture was stirred and heated

B the protein dempsys willhavie © berfpmeatsd andessdbieabeves nitrogen.
The m xture was cool ed to anbi ent tenperature. The
sol vents were evaporated and the residue was

Stapelardi RCR naw bd esadete rpeptratel thagateatfer thn deyi&thnoteil’hdaomain to be
or gapi ¢ hase was washed with brine, d .

o B R Rl BT AR Lo nthesiog f g PCR

prédubd 8ndd ERO e Ipi A SveRidk I ikt thedy r6@histiBn &lHoARBLASE FRMYWNby
_Silica using an increasingly polar gradient of 0%to

hgat@% adriyans foemp e wilh serar iy dwedeghvih ithredesired puetpin, domains.

A M S RS DL By YA AR i

to thp eedthiadeio gfy VGO the3flekitle an@sdmi-r6zid likars (Figure 2425 (s,
IH, 7.3 (t, IH, 7.55 (m 2H), 9.6 (s, IH; Mass
Spectrum M+ 292. A solution of sodium carbonate (0.16
g) in the mnimmvolunme of distilled water was added
to a mxture of
4- chl or o- 2- ( 3- hydr oxyphenyl ) - 6- mor phol i nopyri m di ne
(0.107 g), 3-am no-6-fluorophenyl boronic acid (0.071
g) and 1,4-dioxane (2 m) under an atnosphere of
nitrogen. Tetrakis(triphenyl phosphine)pal | adi un{0)
(0.015 g) was added and the resultant mixture was
placed in a seal ed gl ass tube under an atnosphere of
nitrogen and heated to 1200C usi ng m crowave radi ati on
for 15 mnutes. The m xture was cool ed to anbi ent
tenperature. The solvents were evaporated and the
residue was partitioned between ethyl acetate and
wat er. The organi c phase was washed with brine, dried
over anhydrous magnesi um sul phate and evaporated. The
crude product was purified by colum chromatography on
silica using an increasingly polar gradient of 0%to
100% et hyl acetate in nmethylene chloride. There was
t hus obt ai ned
4- (3-am no- 6-fl uorophenyl ) - 2- (3- hydr oxyphenyl ) - 6- nor ph
ol i nopyrimdine as a solid (0.076 g); NWR Spectrum
(DMSQd6) 3.74 (m 8H), 5.13 (s, 2H), 6.68 (m IH),
6.89 (d, IH, 7.0 (m 2H), 7.26 (m 2H), 7.88 (m 2H)
9.48 (s, IH); Mass Spectrum M+H 367. Exanple 9
4-[6-fluoro-3-(piperazin-I-ylcarbonyl am no) phenyl ] -2-(
3- hydr oxynet hyl phenyl ) - 6-nor phol i nopyri m di ne Under
an at nosphere of nitrogen, 4-(3-am no-6-fluorophenyl)-
2- ( 3- hydr oxynet hyl phenyl ) - 6- mor phol i nopyri m di ne (0. 06
g) and diisopropyl ethylamne (0.054 ml) were added in
turn to a stirred solution of bis(trichloronethyl)
carbonate (0.03 g) in dry dioxan (2 m). The reaction
m xture was stirred at ambient tenperature for 5
m nutes. r -Butyl piperazine-1-carboxylate (0.057 Q)
was added and the m xture was stirred at anbi ent
tenperature for 3 hours. The sol vents were evaporat ed.
Trifluoroacetic acid (1 m) and nethylene chloride (1
m) were added to the residue and the resultant
solution was stirred at anbient tenperature for 20
m nutes. The m xture was evaporated and the crude
product was purified by HPLC using a Waters 'Xterra
preparative reversed-phase colum (5 mcrons silica,
19 mm di aneter, 100 nn1|e2%th) usi ng decreasingly
pol ar m xtures of water nt ai ni ngl1% aqueous anmobni um
hydr oxi de (d=0.88)] and acetonitrile as eluent. The
material so obtained was treated with nmethanol and the
n1xture was flltered and t he flltrate was evaporated

N a . o a T 1
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IH, 7.43-7.49 (m 3H), 7.68 (t, IH, 8.09 (d, IH,
8.35 (d, IH), 8.42 (s, IH, 8.52 (d, IH, 8.81 (s,
wo Bjos/o0MBSEs Spectrum : MI-H+ 392, Exanple 16 WBCTYGB2005/002826
anal ogous procedures to those described in Exanple 15,

4- ( 3- car boxyphenyl ) -

2- (3- hydr oxynet hyl phenyl ) - 6- nor phol i nopyri m di ne was

reacted with the appropriate amne to give the

conmpounds described in Table IV. Unl ess otherw se

stated, additional prinmary or secondary am no groups
Claimst he ani ne (other than amino groups that form part

of an am de group) were protected by a i V-

rt-but oxycarbonyl group which was renoved by treatnent
L. wi t A palifdptide camptisiag a€ ilchseyaleR6KkinbD Bthdthgd BbMafel 3PAe of
.15. If no such additional primary or secondary am no
b‘ﬂé}n@uﬁs Hexolng deeptory wéersrrb%e dlemainsf are diskedrbivta péntide linker
moldclifel tHar ' hd: y cribed within Exanple
0¥%h%g§8gﬁ?@?éﬁ%m$g%€%$¥@%Pkﬁf%@ﬁ%he i nvention rel ates

to pol ypeptides conprising at | east two donai ns

bl e of .binding to a cytoki tor, wherein th
2. Gongnurapid Binate s oLl Hhsti s Hmans someiurd. 44 6

7, YOOOP1 Bindih@ WbMaind it REsmdeth@b@yr ed to as cytokines, are
i nvol ved in a nunber of diverse cellular functions.

These include, by exanple and not by way of

3 con AT R BB 1 Pt RE aBl oo somprise more

thamh@ doereiak aparentem @thpki nes nmedi ate their effects via
receptors expressed at the cell surface on target
cells. Cytokine receptors can be divided into three

4. SEPATRlBeptid HcBHRS: tol ¥ oﬂ-C(a%ﬁQ%fv}ggfeggﬁl% inftliple helical

fam l'y) receptors are characteri sed ur conserve
regiey spwipriscsrag dastums dopy i theanotifoA (BAAAAKRIA, pak tiuadtiohfleiaFiant
theL%;‘&tracellular domai n and the presence of a conserved
I'p-Ser-Xaa-Trp-Ser notif in the CGtermnal part. The
repeated Cys notif are also present in Type 2
(interferon famly) and Type IIl (tunour necrosis
5 fact cmobﬂ)amldeyaqcoxcﬁng & raowh Glaiss v rwhersin gke diekeomealeosle
W% | ' > ceptor via specific
contp ?‘%iim%s‘”n%‘%e?‘o ¢ hor ?‘%@2@%@{@ have both high affinity
domai n binding sites and low affinity binding sites.

6. oo 3P APBRIS Ao ek BB O PRk ESb{eceRy helcal region i
locatddun Bt RER B LhindltermifA tnd grthy%g%(gt;e lﬂqsﬁr hfeuleSundstrom

et al, 1996; O ackson et a I S occurs
t hrough two uni que receptor-binding sites on GH and a

co bi ndi n cket on the extrace)lylar domain of .
T o PSR B S%BTPESq i NEneEin B lenibes PR e i
locageldfat 6f fiear tHeaarloixBteRmiraNehd SRS RidE ARSI AAELIE | S

t hought to occur sequentially with one receptor

binding to site 1 on GH followed by recruitnment of a

se : . ' 2. cell ul ar, domai n. of.
SRR oy s IR R bl gD 8
locatgp pat ooti mat ehey af@ib and nhe @srbdsyl-tbimihal éndcontiey patidenaker

1ch nge in these two domains that occurs on hornone
molgH¥di ng with the formation of the trineric conplex

GHR-GH GHR. Internalisation of the GHR- G+ GHR conpl ex

is followed by a recycling step whereby the receptor

molawlynepiide acsguiieg tt @y df@HaisrS-§ evheresrethei fldritle htvehelical

9.
.cell . Cytokines. and ot her ins often form
]EgK%é%gﬁg%Pﬁggﬁgﬁﬁa@gﬁ§%8§%%ﬂﬁggﬁﬁgﬁﬁﬁpﬁﬁp'The receptors
i nvolved in the conplex formati on may be honobgenous or
het er ogeneous. For exanpl erythropoetin and GH, form
a trineric receptorhornone- receptor conpl ex.
Interleukin-4 fornms a trineric
recept or- hornone-di fferent receptor conplex. Tunour
necrosis factor signals via the formati on of honotypic

.
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In different constructs this fixed orientation (both
transl ational and rotational) can be altered either by
wo b@sionmserti on of 1, 2, 3, 4, 5, 6, 7, 8, 9 orpPdDGB2005/002826
addi tional am no acids, or by the deletion of 1, 2, 3,
4 5, 6 7, 8, 9 or 10 amino acids to produce
properties, for exanple

Cc h novel
Oant gg ﬁ@ﬂ?t enpesoEding de . anxdaf (Glaimsoft- %mli@mm gherpadpeptide
Corﬁgﬁgs\msg thaR' 0GRS @Ethgm felative translation
0

he two donmai ns by apprOXinater 1.5 A and a
relative rotation of the two domai ns around the helix
axi of ab +100,. Typically, .l.ink oul.d star
AR BolPeimrine MR Pl GlRmSe gt RORE 5e Polypeptide
coxﬁﬂ(ﬂsie‘s ﬂe@@ﬂﬁfl Shiopdof ABA AARANCEAAAA and EAAAK

sequences. In a further preferred enbodi nent of the

i nvention the binding donai ns of the pol ypepti de are

t he : 1Sk AT stiII urt

12 o neePhas pltbidihe ORI IBNSE L1 WG reid b fegmins

arelhinket! iga Hokiag msolefulecgoneikiinest mahfetisld hehamlihke. gr oup
consi sting of; growh hornone; leptin; erythropoietin;
prolactin; interleukins (IL) IL-2, IL-3, IL-4, IL-5,

13. | |— B, pdl#peE)tldé Lat&)rdllng to 1ainh I-1‘2' %he&fﬁefa%a%eﬁw Uitker ?1fnks the

granul ocyte colony stimulatin
Caﬂi"ﬁ‘d’t é@m(l@wceﬁ)oneglnadmg oloytagn: vt ghagioc Gnomps of a second
ing factor (GWCSF); ciliary neurotrophic
bm@%g%lﬁ CNTF) ; cardiotrophin (CT-1); |eukocyte
inhibitory factor (LIF); oncostatin M (OSM;
i nt eron | FNa and | ENg; ruimour necrosis factor

(T )P& YPERidsS afﬁﬂtiilrtsqni&iair@ A dvherqin shet hlichlelinksr éf eantistious
bet»@g@lotﬁé TeRImAfa) hOg bM%E %ét%n?]cﬁﬁ%o 1%1 a?lgethg N tteprﬁmﬁl helﬂ( of

domai ns conprises a gr owt h dona
the sefandt hindiny bmaing dhesoiglilyrdinkirngf tHeh evd ryigdifg Aonfinsdin a

sub t%@ pt 8e conp rises at | east two binding domai ns of
%@b X TREFREAE2Gt a growth hornone variant. Modified
CGH variants are disclosed in US 5, 849, 535, that is

i ncorporated by reference. The nodification to GHis
15. at daelypeptide accerdingstotany f ilaidisnig 14 iwthewsin Teebinding domains

fﬂ&ﬂ% r.odu GH nol ecul e that has

° a il%qwg?&é%%pi‘%?aﬁ%érm t%S cirt@ci to wild-type CGH
These nodi fied GH nol ecul es act as agoni sts. There is
al sp dé@élo ure of site 2 nodifications that result in

16. thét P afcorsing rie agkgim sk whersin e pekmaplides cemmprises
inB ) b A PR OB SR e

leptiy; @QAhropdistiniPre|a0te, ifietleukits GLYIL;29P;3, dhel, US-% IBGHEB-7,

AT B B BB e e
stlmﬂﬁhh$ Q’éﬂtcﬂf(@ESFﬁ g’ilé?ﬂuqiod 1%8%10&1th@§ MRS (GM-

nodified to either ar nine ?ySine ryptop
SEy ycrlié@v meuroieehig| fastem{GeTFo cargtoutoamndca“el)d laukeate mbifary

g B TR RS e et o

(TNFﬂpQﬁpnﬂpﬁQﬁd@&uﬁﬁﬁg&ﬁyce we describe the fusion of a
GH variant with antagonistic activity with respect to

GH receptor activation. The GH variant is fused via a
fI le Linker t.o t xtr el [ ul ar onain 0

17 gr O\I\i) ﬁyp]e%prt idg e C?rgg’@p{] h]i%cwbﬁlieipe & aﬁo?%%{)t}iedgomams

compitiueys gfel taREnEhEHAANE @oﬁﬁﬂ 8l A Abinfor@Ghiiditt Y. The
provision of a simlar chi meri c pol ypepti de but with
an inflexible or partially flexible linker is also
within the scope of the invention herein disclosed. In
an alternative preferred odi nent of the invention
sai d pol ypeptide conprises at |east two binding
domai ns of prolactin, or a prolactin variant.In a
preferred enbodi nent of the invention said prolactin
variant polypeptide conprises an anino aCid ~sequence
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the production of a pol ypeptide according to the
invention; and ii) isolating the polypeptide fromthe

wWa@edob/0163p1 i ts growt h environnent. I n a preferrpdr/ecBRivsm02826

of the invention said polypeptide is provided with an
affinity tag. Affinity tags are known in the art and

i ncl ude, naltose hinding. protein, . qglutathi
b e

t ne S .
13t r afigrobyneptide aceprdingio Glapp it e FiyPep{le comprises
at fAQ rb'ixﬂﬁn%);d.of?l lr% hifs %xlogx}tlﬁ" GotrhéfK Sorl HtgRoRiOheinthet Veatant

are then purifie y affinity purification on nicke
polypertideni ng matrices. In many cases commercially

avai |l abl e vectors and/or kits can be used to fuse a

protein of interest to a suitable affinity tag that is

19 Subaesepptide b @Rgihg &b €ainl © whehds said lolypeptide comprises at
expressi on and subsequent extraction and purification

leaghiwarbinding domgingat prolactinm as@Prlectmeri@eRly appl i cati on,

WD 03/ 034275, the content of which is incorporated by
reference, we describe a novel affinity tag for _
20pol ypeplypdptdd hetordtig its e€laimddfaivheteimat saichcprathelin gvariant

si gnal sequence t hat d%£ects t he additi.on of acid sequence is
POlyPRSIE AOBRESFHARk FIC; 5% FABPNP oV RN S81c, HRIDP; it sed
m Fﬁeﬂpﬁg&ig&?ﬁd@ﬁprbﬁ@h&!d? a _ _
gl'ycosyl phosphatidylinositol tag preferentially insert
into I'ipi.d menbranes and can have antagonistic effects
on t oki ne. .receptor .acti.vatiQn. -of : :
217 1 e SheTgp ErForting o Suali 2 dlers I EHE BB OR i an amino
aciMstibstiditiont t ached gl ycosyl phosphati dyl i nosi t ol
nol ecul e. According to a further aspect of the
invention there is provided a pol ypeptide conprising a
first | e, i neli I 57 14l 1E6RE replaces a
22’cyt Zxkpér}]%%g‘%{(%%l %cgblgig{r%?}n@v\ﬂgir gll r?mggglgg Stggil slrlJepti de P
glylcitfetdneino addpesidesvidnarearginaeainiind a¢iddesadden of a
cytokine receptor. In a preferred enbodi nent of the
invention said first and second bi nding domai ns are
23! I nkegoBYeide! 8XdrBing tbiaRk &F MIhRCIYLZE2 whireliNsaid polypeptide is
alternative preferred enbodi mrent of the invention said,
furthier stongmigess dleo deletiom @if rhgteiesa risdat e AMipR Sgmppalgammo acid
éggnige hi ker nol ecul e that conprises an inflexible
TCHBI%F QP Or%EYon. In a preferred enbodi ment of the
invention said first and second bi ndi ng domai ns are

i nked by a peptide |inker l.ecul g, c rigi n .
24 nf YerelpPertidslaceafingdgiaBh ogﬁﬁalglsﬁ-ﬁ&wﬁ%}n ﬁ’&ﬁg’i’fgﬁ dgains
| | b Raderconpri se inflexible
Ofﬁhgﬁ%o%epggéé%%gssgﬁﬁgﬁg{)ér%ihnateirons of inflexible helical
regi ons and flexible, non-helical regions have been

descri bed previ ousl baye d are. a i . 1.0 '
2SermbQHPRBRENSE SRR B R Asvare He: o Sgrsil) soibirtes o
fir§tARdihg QOmad @ki 18 @Seranth Boti@ké BfdirgC@Rhain and lanseeond binding
preferted enbodi nrent of the invention the
domairr thetes hprelactadrading demefe cyt oki ne receptor is
linked to the first or second cytokine bindi ng donai ns
via a |linker nolecule. Preferably said |inker nolecule -
26C0NN b6BPeitici bdrditighloeCaih i2dakhareigisaid palypaptide consists of a
alternative preferred enbodj nent. of the iLnvention said
growthihermeps ading dogaim g ajralacts E@@P&B‘PV%i d |inker
nol ecul e conprises an inflexible helical region and a
flexible, non-helical region. In a preferred
enbodi nent of the invention said cytokine binding
domain is growh hornone, or a growth hornone vari ant
thereof, and said extracellular domain is a growh
hor none extracel lul ar donmain. Preferably said donains
are human. The polypeptide3gf t he i nvention may
denonstrate dual functionality. Firstly, the first and
second domai ns conprising cytokines, or parts thereof,
whi ch are preferably Iinked by a peptide |inker
nol ecul e conprising an inflexible helical region, are
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Figure 3 illustrates the map and nucl eoti de/ am no acid

sequence for construct clCb; Figure 4 illustrates an
wo@r@swiw of the |inker design and priners usepCT/GB2005/002826
generate tandens with helical linkers with flexible

27€NA% péllyBiffiRle ncbdriihg! (oAt aitn 24)wikESh BiOholl P& 1AL LBHRKX
r egi o%s éei{vvger? thg%Gia(glormi nswand thle fxi)}]’g?rl to g@l o(\a/sal

firgtibgpstingodprodin pldt pee mydifled aewthdopnortbiadingidemain apst @stcond
.helical .li b t he . domai ns...B) The pri
o sl B R S DR TR g e e

illustrates a map of construct cl C5 and the sequence
of the linker region; Figure 7 illustrates an_overview

280f Pheolypspbide agearing tafdaigy 2havhsreis saidinplypsaada eensists of a
. hab i : e e .
PO OB o, SRR BT binding domain.
for the construction of XILI; Figure 9 illustrates the
nucl.eot.i de sequence o LI...-The donmi ns, ar e. shown
200 By DR S Timion IR B AR ASET ok Bpogi fed” BHdwin
hothiRr binARS; dbmiar Sordpridel | a4 bmaioe acidh SusBbfitiQo@ Gt Gamino acid
sequence of clLL The CGH domains are shown in grey, the
pogin glyeie A20-n bol d and the linkers underlined; Figure
11 illustrates a schematic di agram showi ng the cl oning
strategy for the construction of clL1l; Figure 12
30i | | Astpobtpestidehecenrings sd dllaiaf 29 IwWherdingsdié ddification is a
illustrates.a prelimnary purjification of clLI-H's, .
subsiation g lygie g%ﬂ 47} WAEP g daSedssied. @emﬂ'm -SIPYPgeRnsistng of
argirgihéﬁ&sﬁ@é, ﬁ%pttoBﬁ&n, %lrbéiné, RAWS 1 AMARL Dt bfut@ficiaéld Y. Figure
sumrari Ses” t he ‘nonencl at'ure used ™with respect to
rigid or sem-rigid GH constructs; Figure 16 a) is the
nucl.ei ¢, aci d. sequence of -a. andem conpri si :
31 ot PEYPEPen REPFLEE, B c R0 MR SR Rl afon is e
subEaION 6€ gBting 1ShwitnaertiaReRmMiLd fgd fesikildl ri gi d i nker
sequence; c) illustrates exanples of sem -rigid
linkers used in the construction of GH tandens; d)
i1lys % oF:] i essi f t : .
2t ot PRSPPI BI, oy o1 ColimG 5 | GBI 04 rpqfed
prabactia biriding Joradin Ghinpased @enmsodifichtion i gtycsenti29r i gi d
linkers; and Figure 17 a) is the nucleic acid sequence
of a GH tandem conprising a rigid |inker sequence; b)
331'S WheoRBEMARICAGEDrEREIUBNCRIAT 32 Ak EANEAM £OATChdGs ahe
rigid linker sequencé; c) illustrates exanples of
substigitidn bf plyeins 128 sxithi an arginine eména ased tesiduof GHt andens;
d) illustrates bacterial expression of GH tandens
conprising rigid linkers; and e) illustrates the
34.bi oachdlypépyidefacédndingndeds ¢OCRIMSIZBPY ndiefbin isaill efolypeptide
Figure 18A illustrates the purification of . i .
further cogeprisas; e elptionaply Betweey, 2 pndakdiaming demipg amigo acid
; Figure 18B and 18C illustrates the
res |%%§??3@?§£of Tl cEAK2+3hi s; Figure 18D illustrates
the purification of TIcEAK2+4his and anal ysis by
coonmssi e staining. and western blot;, and Figure 18E .
35 andA1BRVPITE APHUBUE e o1 BLCIFUIL y 341 WHPEARGL At guoptide
furfileSe8n8hrisds b LibMREBiAdias dBRalldraRyIdRinedBEGEdr on of growth
hor none tandens; Figure 20 is a schematic illustration
of grow h hornone tandens |inked by fl exible,
sem,-ri.gid and rigid linkers, Figure 2.1 il|ustrates
36 oy app U BB ekoRis 1S5RS HEHER 598 el [Phagroven
horéloa¥kdtepror.none (GH) and their antagonistic mutants;
Figure 22 illustrates the nucleotide and am no acid
sequences of prolactin and one of its antagonistic
fornms, the 1-14 am no acid truncated GL29R nut ant
(underlined); Figure 23 illustrates the nucl eotide and
anmi no aci d sequences of grdwth hornone and its
antagonistic form the GL20R nutant (underlined);
Figure 24 is a schematic illustration of a prolactin
tandem and Figure 25 (A) a schematic of the GH
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13). A nunber of contam nating proteins remained in

the protein prep and the nmultiple Mv bands were still
wo@bmenwsol i n the western blot. Prelimnary bi oBSE&B3006/002826

this protein preparation showed that it had

3B gnAfpalasbptiag @Btditiing RCCiatht35 Whe@i aid receptor is a prolactin

14) . Construction of Prolactin Tandens and Prol actin:
regglk h Hor none Tandems Constructs of PRL and GH

tandens are generated using standard PCR techni ques

foll owed by ligation and transformation of the

prepared vector. The I'i nker can be varied by ligating

nd ran formn al ed ol i gonucl eotides pairs into
% DI Pk Broleehien thab erRsi%s % pPPlypeRfidesacaprding doyny of
ctagﬁpyvﬂyor the construct of PRL and GH tandem Strategy

1 Generation of PRL-(G 4S)4-PRL 1. PCR PRL bet ween

Ncol and Notl sites (forward prinmer =

t at T priner. .= ..
% At A S s S Ba g el actg g yector
adBGiRd (fsrabieietpredsidn dfieaid pangheplidd . ' 3. Di gest recipi ent
vector with Ncol and Notl -> pET21(m cldb (i.e. G+
(AS)4-&H). 4. Ligate PCR product into vector; to give
4PET2A A (D KEY- <1 tﬁl%f%rx%&ﬁ ot %:fe? 2 whet t\f@erﬂlcl%?co Rid@vector
Hndl Il sites (forward priner =
aCaQrémgaathlmfﬁTm@GQTCTGTCC reverse primer =
at at aagct t GCAGITGITGITGIGS) . 6. Digest PCR product
with EcoRl and HindlIL 7. Digest recipient vector with
41EC 0RAn RBHtedi dafl labdordinp ied 2lalkmoRiRler &ifPsdidk At (33 et&ar kig QLR
PCR product into vector; to give pET2 1(m PRL-
4S) 4- PRL. Strategy 2 Generatlon O PRL- A(EA 3K)2A GH1

PCR t rd i mer =
at atpcf:;?gt ag gc@%ﬁ%@h&@@ﬁ%ﬁ 4Orvzfi/et(5r §(Se£1%:8| St p:ref(aryotlc cell.

at at at at at at gggcggccgeccGC AGITGITGITGTGE . 2 Digest

4 %l#ct with Ncol and I\IotI 3. Di gest .reci pient
vec. dhtongisPars A PRIYPPUIe feqording) tp) theARgentipn saidamathod
cofpakhéthe o4 Ligate PCR product into vector; to
gi ve PRL- A(EA 3K)2A -GH. Strategy 3 Generation
OF PRL- A( mv@ngm ceHRaccbrding rteahnt foé 6latmma r49-4Drint tomditions
generati QR EA 4A I nker.
reci pi ent r\lleugtvgr F()\/\/lﬂt(eh ’i@t‘%m&‘na Ec%wpeptlﬂ‘ﬁ'l"g‘i‘(rﬂ)ngPﬁ_ apy;of
4S) 4- PRL (ldirem-xanpl e 1 above) 3. Ligate

- ol igonucl eot| de dimer into vector; to gi ve PRL- A(EA

3K) #A - PROlatg thaen)weptide frogyth gell, o ifs groaxtl @nvirormieytr e
24. EXAMPLE 1 Sem -Rigid Tandens E. coli BL21 (DE3)
CodonPl us-RIPL cells were grown in 10m LB nedia

44suppl poippapeide wotprisiag hefivscéytbkite bindingadyedin iekeht a second

chor anpheni.col. The cel]s were grown shaking at 37 C
CW?E’éle 3’5&{?‘&% dQmaia, whereif geldcpolypeatid AmpFisEs @n px{fageylar
dom3i® drQ c@*tcfk'trféeijeccﬁ)%}cem ration of ImM The cultures were

grown for a further 4hrs before harvesting. The cells
were | ysed using a conbi nati on of |ysozyne, sodium

deo ychl o and _soni.c raction

5, hen $ara MR P e bR orersl i iist PAT st danding
doﬁﬁ@a@&irﬁeébpwﬂéxfb@e Eﬂﬂéé'rﬁid)‘iecb&nds for tandem

expression. The soluble fraction was determ ned by

ELI SA and 40ng/ well of tandem was | oaded onto a 12%
r t nenbran

Oand o RepRHE sBREkila M5t ARAICEh ity s HEBAR e
dothiging mrl;a)keaﬂ:@' apéptrdﬁ:abkblt mldl@euléhhﬁtscﬁ)ﬁfpﬂﬂeg ¥ infRRDle helical

Figure 16d. The bioactivity of a GH tandem conpri si ng

¥ semi -rigid linker is shown in Figure 16e. EXAVPLE 2

Ri gid Tandens E. coli BL21(DE3)CodonPl us-RIPL cells

were grown in 10m LB meding6 suppl enented with

carbenicillin, tetracycli and chor anpheni col. The

cells were grown shaking at 37 OC. The cultures were

i nduced at an OD600 of 0.4-0.7 using PTGto a final

concentratlon of Im\/l The cultures were grown. for a

o, T . r o, .
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B the protein domains will have to be truncated as
descri bed above. Standard PCR can be used to generate

wo b@oerses for the desired protein donain to beCT/Gaadosw02826
by the appropriate restriction endonucl ease sites.

Di gestion of the PCR product and the recipient vector
wth these restriction endonucl eases fol |l owed by o
474§ g4t PAHPeRHEe reeaTd Mg  taetlnioh 4ki whergja saidatinst and sergadhbinding

. el . e .
oD g ok B L PR HRke b RRE M HTRRR, Bftica
regigrdanidsa Béxiblearonttelichleegwh.hodol ogy used for the

flexible and sem -rigid linkers (Figure 24).C ains 1.

A pol ypeptide conprising at |east two cytokine binding
48 donmai BelypeRatel ccofdifd 81 MY bP (Aaifét AKUNCWh&EERPEAN cytokine
_Wherein the domains are |inked by a peptide |inker
bingiigedamain i grovedb heringes car grafvite kpimancheiriagatheraadi o, said

id ing . to im31l wherein said

ext 8%@?1%2&‘%&3%% aséfé’@“g‘,%g‘gﬁﬂ“’@,g cgra Cl,l‘%érﬁa‘@‘?a‘%r 10 bi ndi ng

domains in a tandemarray. 3. A pol ypeptide according

to aim.1 wherein the pol ypepti de conprises nore than
49.10 BoRiFie acH glqlgfﬁi%ﬁhaérqna%ema PAlypEPYdse peGoading to any of
clagas24dgng to any of Cains 1-3 wherein the inflexible

helical region conprises at |east one copy of the

noti f A( EAAAK) XA, or a functional variant thereof. 5.

A pol ypeptide according to any of ins 1-4 wherein, .
50.¢ 1 BR R ER A PRIGRL el Bl e saif el aeh s o
vechiadhgtbd Erlthd ©@@k@Bion®f sdld pelyp&Rifei de according to

Claimb5 wherein a flexible non-helical region is

| ocated at or near the ami no-termnal end of the

pephi j : e, . | ording to
51'CI a;lxr‘ﬁg gto%/\;]er i n %g&#%lgfflél%&?@% %cgﬁ%y}ﬁdt%r@éﬁ%ﬁ&i S

| ocated at or near the carboxyl-term nal end of the

pepti de |inker | ecul e.. 8. A polypeptide according.to
52.01 sl oA BRILR 6 pydsie aFid Treuliopicering Syl Glaims 1-
39 brofuRt RSk AlhaBhaBfEall N am no and the carboxyl-term na

end of the peptide |inker nolecule. 9. A polypeptide

according to any of Clainms 5-8 wherein the flexible
53noth3£jch ﬁe ion is.located. adj cenH to. .at |eas .one. .

of g e dommoRLoR FOnRrISTE, e R RePLEE dr R RFiE G
moleyle @cotding tarfy-oF Mhiisel-Bo biey-ppl ypept i de conpri ses

| ess than 10 copies of the EAAAK notif. 11. A

pol ypeptide according to any of Clains 4-9 wherein the

0ol , . ,

4 ot YR PR O RRed B Ral AR DT 5L A SRt or
vectdr Adcovding i Glagmid@ obiShdi ng donmai ns are |inked by a

I i-nki ng nol ecul e consisting of an inflexible helica

l'i nker. 13. A polypeptide according to Claim12
55. Whe£2isPl1akal 11 8¢ dr&l 1o C'Iﬁfﬁrﬂ!\ilﬁgféntsﬁﬁ cERLPEM aryotic cell.

term nus of one binding domain- wth the am no

term nus of .a second binding domain. 14. A pol ypeptide

accor di to,Caimil erein the helical Iinker Is
56. 2ot g B et ufing fo LR S trtiediin np 6l iva pRESHPHS,

bi ndi ng domain and the N-termi nal helix of the second

bi ndi ng domain, thus rigidly linking the two binding

domains in a substantially fixed orientation 15. A

pol ypepti de according to any of Clains 1-14 wherein

t he bi ndi ng domai ns of the polypeptide are the same or

simlar to each other. 16. A polypeptide according to

Claim 15 wherein the pol ypeptide conprises binding

domai ns of cytoki nes selected fromthe group

consi sting of; growth hornone; |eptin; erythropoietin;

prol actin; interleukins (It) IL-2, IL-3, IL-4, IL-5,

IL-6, IL-7, IL-9, IL-10, PL-1 | the p35 subunit of

IL-12, I1L-13, 1L-15; granulocyte colony stimulating

factor (G CSF); granul ocyte nacrophage col ony

stinmulating factor (GMCSF); ciliary neurotrophic

r . A T\ T



